Television  is  one  of  the  major  research  projects  under  way 
at  Sylvania's  Research  Center,  Bayside,  L.  I.,  New  York* 


In  Canada:  Sylvania  Electric  ( Canada)  Ltd.,  University  Tower  Building,  St.  Catherine  St.,  Montreal,  P.  Q, 


lighting  •  RADIO  •  ELECTRONICS  •  TELEVISION 


SYLVAN  lA 

Sylvania  Electric  Products  Inc.,  1740  Broadway,  New  York  19,  N.  Y 


This  is  the  “radiant  energy  spectrum”— the  horizon  for 
the  1600  professional  engineers  engaged  in  research  and 
engineering  at  Sylvania’s  more  than  40  plants  and  16 
laboratories. 

This  is  the  broadest  possible  horizon  in  the  electrical 
industry,  since  its  basis  is  the  activity  of  the  atomic  par¬ 
ticles  comprising  every  substance.  This  activity  releases 
energy  in  the  form  of  electro-magnetic  waves,  varying 
widely  in  length  and  frequency,  depending  upon  their 
source.  As  shown  above,  the  spectrum  is  a  scale  indicat¬ 
ing  this  wide  variety,  its  regions  representing  TV  and 
radio  signals,  electric  light,  radar,  infra-red  heat,  etc. 

The  research  and  development  under  way  at  Syl- 
vania’s  laboratories  reaches,  in  some  way,  into  virtu¬ 
ally  every  phase  of  this  spectrum.  In  the  broad  fields 
of  lighting,  radio,  electronics,  television,  Sylvania  engi¬ 
neers  are  constantly  developing  new  techniques,  finding 
new  knowledge— to  meet  the  future  needs  of  home  and 
industry. 
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If  this  man 
were  free  to  speak 
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IVTuch  of  his  thinking  is  classified  as  Securit) 

Information.  Much  of  his  mind  is  pledged  to 
silence,  for  the  love  of  his  country  and  the  future 
of  our  world  .  .  .  But  this  much  he  can  tell 

Already  the  dawn  of  a  new  world  is  with  us.  At 
The  Glenn  L.  Martin  Company,  for  instance, 
new  aircraft,  guided  missiles  and  electronic  weapons 
are  being  designed  not  as  today’s  flying  vehicles  but  as 
coordinated  and  controlled  spaceborne  systems  of 
tomorrow. 

Behind  that  work  is  a  powerful  new  team  of  Martin  engineers  working  together  under 
an  entirely  new  concept  of  avionics  known  as  Martin  Systems  Engineering.  Today,  that 
story  is  under  security  wraps,  but  this  man  can  tell  you  that 

You  will  hear  more  about  Martin  ! 
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THE  GLENN  L  MARTIN  COMPANY 

BALTIMORE  •  MARYLAND 
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•TIMEFAX  NDA- 
FOR  RECOROING 


white  semi-conducting  top  coating 

thin  carbon  conducting  layer  bonded  to  paper 

strong  white  paper  base  sheet 

This  electrosensitive  paper  has  gained  wide 
acceptance  for  chart  recorders,  facsimile 
recorders  and  other  electric  recording  instru¬ 
ments  because  of  these  features: 

•  Dry  paper,  requires  no  special  handling 
or  conditioning  before  use  •  White  coated 
with  new-type  pigment,  and  white  paper 
backing  •  Excellent  legibility,  clean  black 
and  white  contrast  •  Permanent,  will  not 
fade  •  Long  shelf  life  (at  least  5  years)  • 
Provides  permanent  copy  without  further 
processing,  no  developing,  no  chemicals  o 
Fast,  records  at  a  high  rate  when  required 

•  Supplied  in  sheets  and  rolls  •  Use  the  pa¬ 
per  of  merit  *-TIMEFAX  NDA.  <t.m.  reg.) 
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Kelucb 

Magnetic  Impulse 

Counter 


□  Th«  long  life  ond  dependability 
characteristic  of  reloy 
equipment. 

□  Occupies  space  of  only  two 
telephone  relays. 

□  Operates  ever  o  wide  ronge  of 
pulse  rotio  and  frequency. 

□  Replaces  a  chain  of  well 
designed  relays  at  small 
fraction  of  cost. 


It's  new  —  but  already  Industry  is  pouring  in  orders  for 
Kellogg's  unique  Magnetic  Impulse  Counter!  .  .  .  Why? 
Because  it  is  simple,  it  saves  space  and  it  has  a  wide  applica¬ 
tion  in  many  fields.  Actuated  by  electrical  impulses,  the 
Kellogg  Magnetic  Impulse  Counter  performs  the  counting 
and  marking  function  of  a  chain  of  from  10  to  20  relays  — 
or  of  a  two-magnet  ten-point  stepping  switch.  It  does  this  in 
less  space  and  with  assured  reliability!  It  has  many  uses  — 
from  industrial  control,  to  any  system  where  trains  of  im¬ 
pulses,  such  as  generated  by  a  telephone  dial,  are  to  be 
counted.  Get  the  facts.  Get  them  now!  Find  out  how  the 
Kellogg  Magnetic  Impulse  Counter  can  save  you  money.  A 
request  on  your  letterhead  will  bring  particulars. 


Kiuau 

^  Midget  Condenser 
Microphone 


MICROWAVE 

Check  with  Kellogg  whenever  you  have  requirements 
for  telephone  terminating  equipment  for  Microwave 
Systems  —  Ringdown  and  dial  Selective  Calling 
Equipment  •—  Signalling  Oscillators  -—Hybrid 

Terminations  —  Strap  Attenuators  —  Line  ond 
Patching  Jacks  —  Jack  Fields. 


•  Uniform  Depundobla 
Rnsponsu 

•  Exceptionol  Colibratlon 
Stability 

•  Laborotory  ond  Industry- 
Provnd  Parformonea 


Here's  the  device  you  need  for  precision  sound 
measurements  and  high  quality  recording!  .  .  .  It's 
the  Kellogg  Midget  Condenser  Microphone.  Of 
rugged,  long- lasting  construction;  humidity-proof 
and  exceptionally  reliable,  it  satisfies  the  exacting 
requirements  of  government  laboratories,  universi¬ 
ties,  audio  development  laboratories,  sound  studios 
and  others  manufacturing  sound  equipment.  Write 
for  complete  information. 


Keumu 


A  Division  of 

Inturnotionoi  Tuluphon*  and  Tulugroph  Corporotion 


KELLOGG  SWITCHBOARD  AND  SUPPLY  COMPANY,  Dspt.  5-K  •  6en.ral  Sol..  OHics:  79  W.  Monro.  $»r..»,  Chicago  3,  III 
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for  the  coming  expansion  in 


tV  ithin  the  next  decade  television  will  grow  beyond  all 
present-day  conceptions.  International  Telephone  and 

Telegraph  Corporation  is  ready  to  help  speed  the  new 
industry  on  its  way— ready  with  new  transmitters  of 
advanced  design,  improved  studio  equipment, 
high-gain  antennas,  microwave  links  for  studio-to-transmitter 
and  mobile  pick-up— and  ready  with  the  finest 
instrument  for  home  entertainment,  the  incomparable 
Capehart.  Look  to  IT&T  for  tireless  effort 
in  television  development. 


Transmitters,  antennas,  complete 
telecasting  installations. 


Studio  equipment,  control 
consoles,  monitors. 


INTERNATIONAL  TELEPHONE  AND  TELEGRAPH  CORPORATION 
67  Broad  Street,  New  York  4,  N.  Y. 


The  Selenium  Rectifier,  converting 
AC  to  DC  . . .  pioneered  by  IT&T. 


Telev  ision  picture-tubes  for  Capehart 
and  other  TV  manufacturers. 


The  incomparable  Capehart 
home  television  receiver. 
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Styles  RC10,  RC20 
RC21,  RC30,  RC31 

RC41,  and  RC42. 

• 

Write  for  Bulletin  J2 


V2-,  1-,  and  2-watt  fixed  composition 
types  in  all  RTMA  5%,  10%,  and  20% 
preferred  values. 


.  .  .  also  voltage  regulation;  fluorescent 
starting;  protective  surge;  and  other  special  purpose 
types  to  your  exact  specifications. 


Electronic  Components  Division 

STACKPOLE  CARBON  COMPANY 

St.  Marys,  Penna. 
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The  Gray  Manufacturing  Company,  Hartford  1,  Connecticut 


Makers  of  Audo graph  and  PhonAudo graph  Electronic  Soundwriters 


W  LABOR  ^ 
^  BUSINESS  ^ 
GOVERNMENT 


AND  GRAY  RESEARCH  AND  DEVELOPMENT  CO.,  INC.,  Specialists  in  Video,  Audio,  Sub-Audio  Electronic  Mechanisms 
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'  LJPf  €flS6  IS  not  merely  a  matter  of  uniformed  and  armed  men  . . . 
There  must  be  military  strength,  of  course,  in  a  world  where  force  is 
still  rampant,  but  solidly  back  of  the  military,  there  must  be  sound 
ideals,  sound  spirit,  and  a  sound  economy.” 

-ADMIRAL  ROBERT  E.  CARNEY 


Just  as  sound  ideals  are  all  based  on  the  freedom  of  man  .  .  . 
and  as  a  sound  spirit  rises  in  those  men  who  are  free  to 
follow  their  ideals  .  ,  ,  so  is  a  sound  economy  horn  in  freedom^where 
men  can  thinks  plan  and  act  courageously  to  create  growing 

industries.  All  depend  on  freedom. 


President 


ELECTRONIC  HIGHWAYS  FOR  A  GROWING  NATION 

LENKURT  “STACKABLE”  CARRIER  EQUIPMENT  PERMITS 
ORDERLY  EXPANSION  OF  TELEPHONE  SYSTEMS 


A  telephone  carrier  system 
that  helps  keep  pace  with  the  growth 
of  America’s  communities  and  towns  is  one 
achievement  of  Lenkurt  Electric,  the  nation's  largest 
independent  manufacturer  of  telephone  carrier  equip¬ 
ment.  Just  as  one  lane  roads  must  grow  to  two  lane  and 
multi-lane  highways,  so  telephone  systems  must  grow  to  meet 
their  traffic  demands.  Lenkurt  was  first  to  provide  a  practical  and 
economical  means  for  the  expansion  of  telephone  systems  on  a 
channel-at-a-time  basis. 

Lenkurt  “stackable"  carrier  is  an  orderly  "building-block”  system  that 
permits  phone  services  to  expand  whatever  amount  is  necessary  — 
without  buying  more  equipment  than  is  needed  or  paying  excessive 
premium  for  channel-at-a-time  expansion.  When  two  voice  channels 
are  needed  in  place  of  one,  Lenkurt  "stackable"  carrier  provides  the 
one  added  channel  —  not  three  or  twelve  necessary  with  previous 
carrier  systems.  Then  later  if  a  second  and  third  carrier  channel  are 
needed,  these  can  be  added  one  at  a  time. 

Unlike  previous  systems  suitable  primarily  for  very  long  circuits, 
Lenkurt's  "stackable"  carrier  is  economical  on  the  shorter  toll 
circuits  which  comprise  the  bulk  of  all  telephone  networks. 

Now  used  on  thousands  of  telephone  lines  throughout 
the  world,  "stackable"  carrier  systems  are  one 
example  of  Lenkurt’s  contributions  to 
the  communications  industry. 


LENKURT  ELECTRIC  CO. 

SAN  CARLOS  I,  California'' 


Our  Readers  Write 

Appreciation 

Dear  Sir: 

Just  want  to  take  this  opportunity  to 
say  many  thanks  for  publishing  my  re¬ 
quest  for  a  copy  of  Principles  of  Radio 
Communication  by  J.  H.  Morecroft.  I 
had  several  replies,  one  from  an  Air 
Force  officer  stationed  in  England!  I 
received  an  excellent  copy  of  the  book. 

Signal  is  one  of  the  most  valuable 
technical  publications  to  which  I  sub¬ 
scribe.  Please  maintain  the  present 
level  of  material,  and  the  format. 

Francis  S.  Dunn  (W8DTR) 
Dayton,  Ohio 

{Editor's  Note:  The  columns  of  Signal 
are  open  to  the  readers  for  similar 
searches  and  services.) 

Okinawa  Correspondent 

Dear  Sir: 

I  received  your  bulletin,  The  Doings 
at  Dayton,  and  was  struck  forcibly  by 
the  article  and  address  by  Mr.  Freder¬ 
ick  R.  Lack.  A  very  timely  article  in 
deed — and  I  took  the  liberty  ^^of  read¬ 
ing  this  speech  to  my  Signal  Classes 
here  in  the  29th  Inf.  Regt.  Communica 
tion  people  here  in  the  Far  East  on  all 
levels  have  been  thinking  along  this  line 
and  now  we  see  this  association  and  its 
industrial  and  military  members  and 
leaders  are  at  last  reaching  a  common 
ground  and  will  iron  out  these  difficul¬ 
ties. 

We  in  the  field  have  found  some  of 
the  ruggedness  and  dependability  of  the 
radio  sets  has  been  sacrificed  to  save 
weight.  .  .  .  Weekly  problems  —  dirt, 
dampness,  inexperienced  operators — all 
take  their  toll  rapidly,  too  rapidly. 

SFC  Willard  L.  Polsgrove 
29th  Infantry  Regiment 

ROTC  Award  Winner  ^ 

Dear  Sir: 

I  feel  that  I  have  been  highly  hon 
ored  and  I  am  grateful  indeed  for  the 
good  fortune  that  has  come  to  me. 
Doyle  C.  Counts 
(VPI  Award  Winner) 
Hughes  Aircraft  Company 

A  Friend 

Dear  Sir: 

I  seize  this  opportunity  to  congratu 
late  you  warmly  for  the  great  strides 
which  Signal  has  accomplished. 

Dr.  Henry  Burr 
Former  Editor, 
Greater  America 
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HIGH  Q  TOROIDS  for  use  in 
Loading  Coils,  Filters,  Broadband 
Carrier  Systems  and  Networks—* 
for  frequencies  up  to  200  K  C 


For  high  Q  in  a  small  volume,  characterized  by  low  eddy  current  and 
hysteresis  losses,  ARNOLD  Moly  Permalloy  Powder  Toroidal  Cores 
are  commercially  available  to  meet  high  standards  of  physical  and 
electrical  requirements.  They  provide  constant  permeability  over  a  wide 
range  of  flux  density.  The  12  5  Mu  cores  are  recommended  for  use  up  to 
15  kc,  60  Mu  at  10  to  50  kc,  26  Mu  at  30  to  75  kc,  and  14  Mu  at  50  to 
200  kc.  Many  of  these  cores  may  be  furnished  stabilized  to  provide 
constant  permeability  (±0.1%)  over  a  specific  temperature  range. 


COMPLETE  LINE  OF  CORES 
TO  MEET  YOUR  NEEDS 


it  Furnished  in  four  standard 
permeabilities  — 125,  60,  26 
ond  14. 


it  Available  in  a  wide  range  of 
sizes  to  obtain  nominal  in¬ 
ductances  as  high  as  281 
mh/1000  turns. 


Manufactured  under  license  arrangements  with  Western  Electric  Company 


it  These  toroidal  cores  are  given 
various  types  of  enamel  and 
varnish  finishes,  some  of 
which  permit  winding  with 
heavy  Formex  insulated  wire 
without  supplementary  insu¬ 
lation  over  the  core. 


yonAtio 


WSTWCT  M 
Aimebs:  3450^ 
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Three  years  ago.  Project  Tinkertoy  was 
begun  and  its  completion  has  recently 
been  announced.  The  announcement 
included  photographs  of  the  Vz"  mod¬ 
ules,  shown  on  our  cover  in  actual'and 
double  size,  and  (left)  a  Tinkertoy- 
produced  electronic  instrument. 


by  Charles  DeVore 


Automatic,  mechanized  produc- 
tion  of  electronic  equipment  for 
military  or  civilian  use  is  now  com¬ 
mercially  feasible,  thanks  to  Project 
Tinkertoy,  Public  announcement  of 
this  program  was  made  recently 
(September)  by  the  National  Bureau 
of  Standards  and  the  Navy  Bureau 
of  Aeronautics  to  military  planners 
and  to  representatives  of  the  elec¬ 
tronics  industry. 

Begun  in  May,  1950,  Project  Tink¬ 
ertoy  has  successfully  produced  elec¬ 
tronic  assemblies  by  mechanized 
means.  A  pilot  plant  was  constructed 
for  the  Navy  by  the  National  Bureau 
of  Standards.  After  two  and  a  half 
years  of  designing,  building,  and  test¬ 
ing  of  the  machinery,  a  complex  sub¬ 
marine  detection  device,  which  is 
needed  in  large  numbers  in  time  of 
war,  was  selected  for  a  sample  test. 
Keeping  to  the  same  size  and  perform¬ 
ance  requirements,  the  new  machine- 
made  modules^  or  electronic  building 


blocks,  were  substituted  for  the  previ¬ 
ous  maze  of  wiring,  resistors,  capaci¬ 
tors,  etc. 

After  a  sample  device  passed  the 
tests  completely,  a  contract  was 
awarded  to  an  electronics  production 
firm  in  order  to  determine  whether 
they  could  be  mass-produced.  Deliv¬ 
ery  of  the  first  detection  devices  on 
the  initial  order  was  made  in  mid- 
September,  1953,  to  the  Bureau  of 
Aeronautics. 

Project  Tinkertoy  involved  the  de¬ 
velopment  of  two  new  systems:  MDE, 
or  Modular  Design  of  Electronics; 
and  MPE,  or  Mechanized  Production 
of  Electronics.  Instead  of  conven¬ 
tional  parts — such  as  resistors,  capaci¬ 
tors,  and  wires,  assembled  and  sol¬ 
dered  by  hand — adhesive-tape  resis¬ 
tors,  thin  ceramic  capacitors,  conduct¬ 
ing  paints  for  wires,  and  automatic 
dip  soldering  are  used. 

MDE  makes  use  of  mechanically 


standardized  and  uniform  modules, 
or  building  blocks,  each  consisting  of 
s(5me  four  to  six  thin  ceramic  wafers 
about  the  size  of  a  postage  stamp  and 
bearing  various  circuits  associated 
with  an  electronic  stage.  By  combin¬ 
ing  individual  modules  to  form  a  ma¬ 
jor  subassembly,  whole  electronic 
circuits  may  be  developed  to  amplify 
signals,  generate  and  shape  wave 
forms,  scale  count,  and  perform  other 
customary  electronic  functions. 

MPE  consists  in  the  mechanized 
production  of  ceramic  wafers,  tita- 
nate  capacitors,  and  tape  resistors, 
and  their  automatic  mechanical  as¬ 
sembly  and  testing.  The  assembly 
process  includes  the  moutning  of  tube 
sockets  on  wafers  (electron  tubes  are 
not  produced  in  this  system)  and  such 
operations  as  soldering  and  tinning, 
accomplished  automatically  through 
the  use  of  such  methods  as  induction 
heating  and  dip  tinning.  Provision 
is  made,  for  100-percent  automatic  in- 
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spection  during  each  stage  of  MPE, 
ipcluding  both  physical  gaging  and 
an  electronic  comparison.  After  the 
final  assembly  of  the  module  the 
whole  circuit  is  again  tested  to  see 
that  it  meets  specifications  within  set 
tolerances. 

Normally,  a  set  of  modules  (some¬ 
times  as  many  as  ten)  are  mounted 
on  or  between  copper-clad  base  plates. 
Circuits  have  been  etched'  into  the 
copper  surface  and  connect  the  riser 
wires  (which  serve  both  as  structural 
supports  and  electrical  conductors) 
of  the  modules  to  form  a  complete 
electronic  circuit.  Several  such  plate 
assemblies  may  form  an  equipment. 
One  base  plate  with  six  modules,  for 
example,  contains  all  the  necessary 
circuits  to  make  a  six-tube  radio  re¬ 
ceiver  function  properly. 

Project  Tinkertoy  was  based  on 
concepts  and  techniques  developed 
largely  by  the  National  Bureau  of 
Standards.  It  was  sponsored  by  the 
Navy  Bureau  of  Aeronautics  as  an 
industrial  preparedness  measure, 
aimed  at  the  establishment  of  facili¬ 
ties  or  systems  suitable  for  rapid 
mobilization  in  emergency  periods. 

One  of  the  serious  bottlenecks  in 
such  periods  has  turned  out  to  be  the 
production  of  electronic  equipment, 
upon  which  the  military  services  are 
increasingly  dependent  for  success  in 
modern  warfare.  According  to  RET- 
MA’s  president,  deliveries  of  elec¬ 
tronic  equipment  and  components  to 
the  militarv  in  1953  are  expected  to 
exceed  S3  billion. 

A  major  problem  confronting  mili¬ 
tary  planners  has  been  the  possibility 
of  shortage  of  parts  and  the  delay — 


Interior  view  of  the  Project  Tinkertoy  plant.  The^  machine  in  the  right  foreground  is  the 
module  assembler.  For  the  production  of  MPE  equipment,  the  present  machines  manufacture 
ceramics,  process  and  apply  piece  parts  to  wafers,  assemble  modules,  and  automatically 

perform  complete  inspections. 


shock,  vibration,  temperature,  and 
humidity  established  in  military  speci¬ 
fications.  The  system  also  appears  to 
offer  decided  advantages  in  terms  of 
reliability  and  ruggedness  of  equip¬ 
ment,  and  should  simplify  field  main¬ 
tenance  problems  by  permitting  the 
replacement  of  complete  modules  or 
assemblies  instead  of  individual  re¬ 
sistors  artd  capacitors.  Recent  esti¬ 
mates  of  the  ratio  of  cost  of  main¬ 
tenance  to  cost  of  production  have 
ranged  all  the  way  from  10  to  1  to 
100  to  1. 

The  dual-purpose  nature  of  the  new 
production  system  is  an  advantage  to 
industry  as  well  as  to  the  military 
planners.  A  wide  variety  of  types  of 


largely  related  to  lack  of  trained  pro¬ 
duction  personnel  in  peak  production 
periods  brought  on  by  emergencies — 
between  military  orders  and  the  in¬ 
stallation  of  finished  electronic  equip¬ 
ment.  Project  Tinkertoy  indicates  that 
the  problem  of  parts  (such  as  resis¬ 
tors  and  capacitors)  can  be  solved 
through  the  direct  use  of  raw  mate¬ 
rials  and  that  lead  time  can  be  re¬ 
duced  by  75  percent. 

The  preformance  of  equipment  pro¬ 
duced  during  this  program  appears 
generally  eqivalent  to  that  obtainable 
from  conventional  assemblies.  Equip¬ 
ments  produced  on  an  experimental 
basis  meet  military  environmental  re¬ 
quirements,  passing  such  tests  as 


SIGNAL,  NOVEMBER-DECEMBER,  1953 


Before  and  After  MPE — The  unit  at  the  left  was  assembled  by  conventional  techniques  using 
conventional  electronic  parts.  The  unit  on  the  right  was  mechanically  produced  by  the 

Project  Tinicertoy  method. 


civilian  or  military  equipment  can  be 
produced  on  the  same  machines  and 
the  ratio  of  such  mixed  outputs  can 
be  readily  varied.  According  to  the 
National  Bureau  of  Standards,  the 
output  of  the  system  can  be  readily 
altered — within  24  hours — in  accord¬ 
ance  with  changes  in  design  or  equip¬ 
ment,  and  the  system  can  be  main¬ 
tained  in  a  stand-by  condition,  if  need 
be,  ready  for  prompt  utilization.  The 
developers  also  point  out  that  it  is 
not  necessary  to  «et  up  a  plant  capa¬ 
ble  of  manufacturing  complete  as¬ 
semblies;  the  techniques  are  adapt¬ 
able  to  the  manufacture  of  individual 
bits  and  pieces,  such  as  resistors  and 
capacitors. 

The  new  method  of  production 
grew  out  of  a  search  by  the  Navy 
Bureau  of  Aeronautics  for  a  means 
to  break  the  electronics  bottleneck 
which  posed  a  serious  logistics  prob¬ 
lem  in  World  War  II  and  again  at 
the  beginning  of  the  Korean  conflict. 
For  a  solution  to  this  problem,  the 
Navy  turned  to  the  National  Bureau 
of  Standards,  which  had  done  pio¬ 
neering  work  in  printed  electronic 
circuits,  stemming  from  problems 
arising  in  its  proximity  fuze  work 
during  World  War  II.  By  1950,  the 
Bureau  had  developed  a  modular  de¬ 
sign  concept,  tape  resistors,  special 
circuit  printing  techniques,  and  hand- 
machines  for  printed  circuits.  Prob¬ 
lems  of  miniaturization  and  rugged- 
ization  of  electronic  equipment  bad 
also  been  under  study  for  some  time. 
The  first  modular  design  of  military 
electronic  equipment  had  been  com¬ 
pleted  by  NBS  in  1949,  when  a  radar 
i-f  assembly  had  been  designed  and 
constructed. 


From  June,  1950,  through  June, 
1953,  funds  totaling  approximately 
$4,700,000  were  allocated  by  the 
Navy  to  the  National  Standards  for 
Project  Tinkertoy.  The  bulk  of  these 
funds — 85  percent — were  expended 
in  the  procurement  of  equipment 
from  industry  (largely  through  sub¬ 
contracts)  . 

The  final  design  and  subsequent 
construction  of  many  Project  Tinker- 
toy  machines  called  for  the  services 
and  assistance  of  industry  at  a  time 
when  the  Korean  emergency  had  pre¬ 
empted  most  machine-tool  and  related 
facilities.  The  Navy  and  the  National 
Bureau  of  Standards,  however,  were 
able  to  secure  the  cooperation  of  sev¬ 
eral  companies  with  available  facili¬ 
ties  and  staff. 

In  place  of  the  conventional  wiring 


diagram,  the  MDE  system  places  all 
necessary  production  programming 
information  on  an  MDE  work  sheet. 
Each  work  sheet  contains  the  front 
and  back  outlines  of  six  wafers  with 
appropriate  numbering  to  identify 
each  notch  in  the  wafer,  each  riser 
wire,  and  the  electronic  piece  that  is 
to  be  placed  on  the  wafer.  The  engi¬ 
neer  translates  his  conventional  wir¬ 
ing  diagram  to  an  MDE  diagram.  He 
indicates  the  position  of  the  piece  and 
its  proper  value  and  tolerances.  Lines 
are  drawn  to  indicate  how  the  cir¬ 
cuits  between  wafers  are  to  be  con¬ 
nected. 

The  engineer’s  MDE  work  sheet  be¬ 
comes  the  basic  document  from  which 
a  draftsman  draws  an  ink  drawing 
that  mav  be  reproduced  in  large  num¬ 
bers.  The  draftsman  also  prepares  a 
larger  ypi^ion  of  the  work  sheet  that 
is  phofographed  and  is  subsequently 
used  to  make  stencils  for  the  circuit 
planting  machines.  The  numbers  of 
wafers  and  tube  sockets  listed  on  the 
MDE  work  sheets  give  an  indication 
of  the  quantity  of  raw  ceramic  mate¬ 
rials  that  must  be  mixed.  The  num¬ 
ber  and  value  of  resistors  marked  on 
the  work  sheets  determine  the  produc¬ 
tion  required  for  tape  resistors. 

The  MDE  work  sheet  is  also  used 
to  establish  the  inspection  procedure. 
Current  paths  on  each  wafer  are 
marked  on  specially  prepared  punch 
cards.  These  cards  accompany  the 
wafers  throusfh  all  the  manufacturing 
processes.  The  sheet  is  also  used  in 
the  construction  of  the  standard  mod¬ 
ules  or  counterparts  that  are  em¬ 
ployed  in  the  final  testing  and  inspec¬ 
tion  of  the  module  assembly. 

The  wafers  and  tube  sockets  are 
made  from  a  controlled  combination 
of  talc,  kaolin,  and  barium  carbonate. 


In  the  module  assembler,  parts-mounted  wafers  are  loaded  m  vibratory  bowl  feeders  that 
issue  single,  oriented  wafers  into  a  stacking  jig.  Simultaneous  soldering  operations  bond 

riser  wires  to  the  wafer  notches. 
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The  three  minerals  are  mixed,  fil¬ 
tered,  and  dried  to  a  flour.  The  flour 
mixture  is  further  -refined  and  then 
loaded  into  a  mechanical  device  which 
stamps  out  the  wafers  and  tube  sock¬ 
ets  and  cuts  the  riser  wire  notches. 
The  press  can  produce  about  2800 
pieces  per  hour.  From  the  press  the 
wafers  are  sent  through  a  tunnel  kiln, 
operating  at  2300°  F,  which  cures  the 
ceramic  in  nine  hours.  After  curings 
the  wafers  are  mechanically  gaged, 
and  all  pieces  which  do  not  fit  within 
close  tolerances  are  rejected. 

The  titanate  capacitor  body  is 
manufactured  in  Project  Tinkertoy 
in  very  much  the  same  manner  as  the 
ceramic  wafers.  The  capacitor  is  non- 
porous  ceramic  composed  of  mag- 


Quality  control  and  100-percent  automatic 
inspection  are  provided  by  machines  such 
as  this  pattern  tester.  Punched  cards  set 
up  appropriate  test  circuits  in  the  electronic 
inspection  devices. 

nesium,  barium,  calcium,  and  stron¬ 
tium  titanates  of  high  purity.  It  is 
about  y2  inch  square  and  2/100  inch 
thick.  The  capacity  values  vary  from 
7.0  mioromicrofarads  to  0.01  micro¬ 
farad.  Raw  material  batches  weighing 
about  five  pounds  will  produce  about 
100,000  capacitors,  about  80  percent 
of  them  acceptable. 

The  materials  required  for  manu¬ 
facture  of  tape  resistors  in  Project 
Tinkertoy  are  a  heat-resistant  asbestos 
paper  tape  known  as  Quinterra,  poly¬ 
ethylene  tape,  carbon  black  or  graph¬ 
ite,  resin,  and  a  solvent.  The  resistor 
formulation,  consisting  of  a  mixture 
of  the  carbon,  resin,  and  solvent,  is 
ground  to  a  very  fine  adhesive  pow¬ 
der.  The  compound  is  then  sprayed 
on  a  loop  of  Quinterra  tape.  Im¬ 
mediately  after  the  compound  is 
sprayed  on,  a  protective  coating  of 
polyethylene  tape  is  applied  over  the 
resistor  compound.  The  tape  is  slit 
into  five  or  six  narrow  strips  and 
stored  on  rolls  in  a  refrigerator.  A 
75-foot  roll  of  tape  will  produce  over 
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10,000  resistors.  The  tape  resistors 
produced  have  a  range  from  10  ohms 
to  10  megohms.  They  will  hold  their 
rated  resistance  within  ±  10  percent 
up  to  temperatures  near  400°  F  and 
are  capable  of  %-watt  power  dissi¬ 
pation  at  the  operating  temperature. 

Metallizing  is  the  name  given  to  a 
series  of  operations  in  the  Project 
Tinkertoy  plant  in  which  appropriate 
sections  of  the  wafer  or  capacitor 
body  are  silver-painted.  During  these 
stages,  circuits  are  printed  on  the 
wafers,  the  notches  are  coated,  the 
conducting  surfaces  and  leads  are  ap¬ 
plied  to  capacitors,  the  bodies  are 
cured  in  a  furnace,  and  the  circuits 
are  inspected.  All  of  the  operations 
are  mechanized. 

Once  the  wafers  and  components 
have  been  made  and  metallized,  the 
next  step  is  their  joining.  Machines 
are  used  to  apply  up  to  two  capaci¬ 
tors  to  each  side  of  a  wafer.  Other 
machines  apply  either  one  or  two  re¬ 
sistors  to  each  side  of  a  wafer.  Rolls 
of  resistor  tape  are  mounted  on  a 
machine  that  automatically  cuts  the 
tape  into  l/2dnch  strips,  presses  the 
tape  between  printed  electrodes  on  a 
wafer,  applies  pressure,  and  ejects  the 
completed  piece.  Tube  sockets  are 
also  mounted  on  their  appropriate 
wafers  so  that  the  pins  will  connect 
with  the  suitable  notches. 

After  many  of  the  steps  in  the  com¬ 
ponents  assembly  process,  operations 
such  as  soldering  and  tinning  must 
be  performed.  These  are  accomplished 
automatically  by  utilizing  such  meth¬ 
ods  as  induction  heating  and  dip  tin¬ 
ning. 

Uniform  wafer-mounted  compo¬ 
nent  parts,  including  wafer-mounted 
coils,  toroids,  potentiometers,  and 
crystals  are  now  ready  for  assembly. 
The  complete  assembly  of  the  module 
is  accomplished  in  a  single  machine. 
Six  vibratory  feeders  issue  the  wafers 
to  a  loading  device  that  holds  the  wa¬ 
fers  in  an  upright  position  between 
specially  designed  jaws.  A  chain  drive 
carries  the  jig  to  a  soldering  position 
at  which  six  riser  wires  are  guided 
into  appropriate  notches,  three  on  a 
side.  The  mechanism  brings  soldering 
irons  in  contact  with  the  unit  and 
bonds  the  wires  to  the  notches.  A 
mechanism  next  turns  the  unit  90 
degrees,  and  the  chain  drive  carries 
it  to  another  soldering  position  where 
six  more  wires  are  bonded  to  the 
module.  The  final  operations  on  an 
assembled  module  consist  of  auto¬ 
matically  clipping  the  riser  wires  at 
specified  positions  and  testing  the 
completed  units. 
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Mechanized  production  line  of  the  National 
Bureau  of  Standards  pilot  plant  at  Arling¬ 
ton,  Va.  With  20-odd  machines,  this  plant 
is  designed  for  an  output  of  1,000  modules 
an  hour.  * 
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The  eleven  units  of  the  "701"  as  they  are  installed  in  IBM  World  Headquarters  in  New  York. 

The  “701”,  IBM’s  newest  electronic  calculator,  serves  gov¬ 
ernment  and  industry  with  phenomenal  accuracy  and  speed. 


‘Last  March,  a  new  electronic 
calculator  was  announced  by  the  In¬ 
ternational  Business  Machines  Corpo¬ 
ration.  Designed  to  shatter  the  time 
barrier  confronting  technicians  work¬ 
ing  on  vital  defense  projects,  the 
“701”  is  manufactured  in  IBM’s 
Poughkeepsie,  N.  Y.  plant  where 
production-line  techniques  of  assem¬ 
bly  and  standardization  are  used. 

Composed  of  eleven  compact  and 
connected  units  known  as  IBM  Elec¬ 
tronic  Data  Processing  Machines,  the 
701  is  the  first  calculator  of  com¬ 
parable  capacity  to  be  produced  in 
quantity.  A  total  of  eighteen  are  on 
order  for  the  first  year,  all  consigned 
to  government  agencies  or  defense 
industries. 

The  calculators,  which  rent  for 
$11,900  monthly  or  more,  depending 
upon  storage  capacity,  are  used  for 
the  calculation  of  radiation  effects  in 
atomic  energy;  for  aerodynamic 
computations  for  planes  and  guided 
missiles,  including  vibration  and 
stress  analysis,  design  and  peform- 
ance  computations  for  jet  and  rocket 
engines,  propellers,  landing  gear, 
radomes,  etc.;  on  studies  related  to 
the  effectiveness  of  various  weapons, 
and  on  steam  and  gas  turbine  design 
calculations.  A  company  which  has 


pioneered  the  use  of  high-speed  dig¬ 
ital  computers  for  cost  accounting 
with  the  IBM  Card-Programmed  Elec¬ 
tronic  Calculator  uses  the  701  to 
speed  and  simplify  the  immense  task 
of  assembling  and  interpreting  pro¬ 
duction  cost  data  from  its  several 
plants.  In  government  agencies  the 
701  is  used  principally  on  classified 
problems. 

The  701  installed  at  IBM  World 
Headquarters  in  New  York  is  op¬ 
erated  as  a  Technical  Computing 
Bureau  for  organizations  having 
problems  involving  mathematical 
computations.  These  include  prob¬ 
lems  similar  to  those  listed  above,  as 
well  as  geophysical  calculations  and 
commercial  studies.  Test  computa¬ 
tions  now  in  progress  include  a  prob¬ 
lem  relating  to  the  electronic  charge 
distribution  in  the  nitrogen  molecule. 

In  preparation  for  the  use  of  this 
machine  by  American  industry,  a  staff 
of  IBM  scientists  was  engaged  for  two 
years  in  planning  the  economical  so¬ 
lution  of  typical  problems.  One  re-  * 
suit  of  this  work  is  that  users  of  the 
machine  need  no  longer  be  concerned 
with  tracing  the  position  of  the 
decimal  point  through  problems  in¬ 
volving  thousands  of  millions  of 
sequential  arithmetical  steps.  Using 


a  “floating  point”  technique  the 
machine  notes  the  position  of  the 
decimal  point  in  the  input  numbers, 
keeps  track  of  the  point,  and  finally 
reports  the  position  of  the  decimal 
point  as  the  results  are  printed. 

So  much  progress  has  been  made 
in  ease  of  use  of  electronic  computers 
that  in  a  course  of  only  three  weeks 
duration,  IBM  is  able  to  instruct  its 
Technical  Computing  Bureau  users  in 
the  preparation  of  problems  for  the 
701  and  operation  of  the  machine. 

The  701  uses  all  three  of  the  most 
advanced  electronic  storage,  or  “mem¬ 
ory,”  devices  —  cathode  ray  tubes, 
magnetic  drums  and  magnetic  tapes. 
The  computing  unit  uses  small  ver¬ 
sions  of  the  familiar  electronic  tubes, 
which  are  able  to  count  at  millions 
of  pulses  a  second.  In  addition, 
several  thousand  germanium  diodes 
are  used  in  place  of  vacuum  tubes, 
with  resultant  savings  in  space  and 
power  requirements. 

The  701  was  designed  for  scien¬ 
tific  and  research  purposes,  and 
similar  components  are  adaptable  to 
the  requirements  of  accounting  and 
record-keeping.  Research  on  com¬ 
mercial  data  processing  machines  is 
under  way. 

The  701  is  capable  of  performing 
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Magnetic  tapes  in  the  new  Electronic  Data  Processing  Machine  can  introduce  or  record  data 
at  the  rate  of  12,500  digits  a  second  and  have  a  capacity  in  excess  of  2,000,000  digits  a 
tape.  Eac^  of  the  two  Magnetic  Tape  Readers  and  Recorders  handles  two  reels  of  tape 

sinnultaneously. 


more  than  16,000  addition  or  sub¬ 
traction  operations  a  second,  and 
more  than  2,000  multiplication  or 
division  operations  a  second.  In  solv¬ 
ing  a  typical  problem,  the  701  per¬ 
forms  an  average  of  14,000  mathe¬ 
matical  operations  a  second. 

Internally,  the  701  performs  opera¬ 
tions  in  the  binary  number  system. 
All  initial  data  and  final  results  may 
be  in  the  familiar  decimal  number 
system.  High-speed  conversion  be¬ 
tween  number  systems  is  handled 
automatically  by  the  calculator. 

But  speed  alone  is  not  enough. 
To  be  able  to  solve  the  problems 
of  enormous  mathematical  complexity 
attending  the  defense  effort,  a  com¬ 
puter  must  also  have  prodigious 
storage  capacity  and  extreme  flexi¬ 
bility.  Further,  it  must  have  input 
and  output  systems  that  are  both  fast 
and  efficient. 

When  the  outbreak  of  hostilities  in 
Korea  made  the  production  of  devices 
embodying  all  these  components  im¬ 
perative,  IBM  was  ready  with  the 
necessary  prototypes.  Its  years  of  re¬ 
search  and  development  in  the  field 
of  computing  already  had  produced 
the  Automatic  Sequence  Controlled 
Calculator,  first  of  the  so-called 
“giant”  brains,  and  the  Selective 
Sequence  Electronic  Calculators  and 
Card-Programmed  Electronic  Calcu- 
problems  and  eliminating  many  costly 
lators  for  business  and  industrial  use. 


The  Korean  emergency  clearly  de¬ 
fined  the  need  for  a  calculator  that 
would  take  a  front-line  position  in  the 
preparedness  program — one  capable 
of  solving  hitherto  insurmountable 
engineering  and  scientific  computing 


and  time-consuming  trial  and  error 
methods  while  helping  to  relieve  the 
shortage  of  technically  trained  per¬ 
sonnel. 

The  new  computer  can  solve  prob¬ 
lems  involving  partial  differential 
equations,  ordinary  differential  equa¬ 
tions,  integral  equations,  matrices 
and  combinatorial  analyses.  Partial 
differential  equations  occur,  for  ex¬ 
ample,  in  calculating  the  rate  of  flow 
of  heat  in  the  skin  of  a  supersonic 
missile;  ordinary  differential  equa¬ 
tions  arise  in  calculating  the  expected 
flight  characteristics  of  the  missiles; 
integral  equations  arise  in  calculat¬ 
ing  radiation  intensities;  matrices 
arise  in  component  analyses  in  petro¬ 
leum  products,  and  combinatorial 
analyses  arise  in  strategic  and  tactical 
considerations. 

,  The  need  for  an  electronic  ma¬ 
chine  which  will  carry  out  thousands 
of  operations  a  second  is  illustrated 
by  the  fact  that  the  solution  of  a 
well-known  partial  differential  equa¬ 
tion  useful  in  aircraft  wing  design  re¬ 
quires  8,000,000  calculating  steps  per 
case. 

The  solution  must  be  carried  out 
step  by  step.  Thus  step  100  cannot 
be  computed  until  the  result  of  step 
99  is  known.  Consequently,  only  one 
man,  working  with  pencil  and  paper 
or  one  machine,  can  be  occupied 
with  the  problem  at  any  one  time. 
The  701  completes  the  solution  in  a 
few  minutes,  A  man  working  with 


The  two  drums  in  the  Magnetic  Drum  Storage  Unit  will  store  jnore  than  80,000  digits.  Data 
may  be  stored  on  a  drum  or  obtained  from  it  in  an  average  of  40/1,000  of  a  second.  The 
"reading"  and  "writing"  heads,  approximately  1/1,000  of  an  inch  from  the  surface  of  each 
drum,  read  and  write  magnetized  spots  of  data  while  the  drum  spins  at  approximately 

2,929  revolutions  a  minute. 
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a  desk  computer  and  using  the  same 
method  would  require  seven  years! 

The  banks  of  cathode  ray  tubes  in 
the  701,  known  technically  as  electro¬ 
static  storage  units,  comprise  the 
heart  of  the  machine  through  which 
all  information  to  and  from  all  other 
components  must  pass. 

The  tubes,  each  resembling  a 
smaller  version  of  the  picture  tube 
used  in  television  sets,  can  store  the 
equivalent  of  20,000  decimal  digits 
on  their  screens  by  means  of  the 
presence  or  absence  of  cl^arged  spots. 
In  a  few  millionths  of  a  second,  any 
digit  stored  on  a  tube  screen  can  be 
selected  for  use,  with  a  scannmg..^c- 
tronic  beam  “reading”  the  charges 
and  converting  them  into  electronic 
pulses.  These  pulses  are  interpeted 
as  numbers  or  calculating  instruc¬ 
tions. 

The  computer’s  magnetic  drums — 
swiftly  spinning  cylinders  surfaced 
with  a  material  which  can  be  easily 
magnetized — can  store  tHe  equivalent 
of  80,000  decimal  digits,  any  of  which 
are  available  for  use  thousands  of 
times  a  minute. 

The  magnetic  tapes  used  in  the  701 
are  similar  in  appearance  to  those 
employed  by  home  sound  recorders. 
In  the  new  computer,  each  reel  of 
tape  can  store  2,000,000  digits.  Since 
fresh  tapes  can  readily  be  substited 
for  those  “filled”  with  digits,  mag¬ 
netic  tape  storage  in  the  701  is  un¬ 
limited,  for  all  practical  purposes. 

Components  of  the  701  include  an 
Electrostatic  Storage  Unit,  a  Punched 
Card  Reader,  an  Alphabetical  Printer, 

The  IBM  Electronic  Data  Process¬ 
ing  Machines,  though  primarily 
controlled  by  an  internally  stored 
program  of  instructions,  are  un¬ 
der  the  direct  supervision  of  one 
operator.  From  this  control  cen¬ 
ter,  the  operator  can,  when  re¬ 
quired,  easily  change  the  course 
of  a  problem.  Indicator  lights  on 
the  panel  enable  the  operator  to 
determine  at  a  glance  the  exact 
phase  of  the  work  being  processed 
and  to  observe  what  number  is 
stored  in  any  location  of  the 
electrostatic  storage  unit.  The  op¬ 
erator's  panel  is  a  part  of  the 
Electronic  Analytical  Control  Unit, 
pictured  here,  the  center  for  all 
computing  and  control  in  the 
"701."  The  arithmetic  and  control 
circuits  of  the  control  unit  take 
numbers  from  the  electrostatic 
storage  units  according  to  instruc¬ 
tions  and  perform  any  combina¬ 
tion  of  arithmetic  operations  de¬ 
sired.  By  means  of  the  instruc¬ 
tions  given  the  machine  prior  to 
the  start  of  computing  operations, 
the  control  circuits  will  make  de¬ 
cisions  as  to  the  steps  required  to 
complete  a  problem  without  inter¬ 
cession  by  the  operator.  The  com¬ 
puting  and  control  section  of  this 
unit  is  open,  revealing  part  of  its 
intricate  wiring. 


The  banks  of  cathode  ray  tubes  are  known 
technically  as  electrostatic  storage  units  and 
comprise  the  heart  of  the  machine  through 
which  all  information  to  and  from  other 
components  must  pass. 

a  Punched  Card  Recorder,  two  Mag¬ 
netic  Tape  Readers  and  Recorders, 
(each  including  two  magnetic  tapes), 
a  Magnetic  Drum  Reader  and  Re¬ 
corder,  and  units  governing  power 
supply  and  distribution. 

A  typical  problem  is  handled  by 
the  701  in  this  fashion: 

All  pertinent  numbers,  represent¬ 
ing  both  the  digits  to  be  processed 
and  instructions  as  to  the  procedure 
to  be  followed,  are  fed  into  the  com¬ 
puter  and  automatically  transmitted 
to  the  Electrostatic  Storage  Units. 

The  instant  the  machine  has  the 
data  necessary  to  solve  the  problem, 
it  begins  computing.  This  is  done  by 
the  arithmetic  and  control  circuits  of 


the  Analytical  Control  Unit,  which 
take  numbers  from  the  Electrostatic 
Storage  Units  according  to  instruc¬ 
tions  and  perform  any  combination 
of  arithmetic  operations  desired. 

By  means  of  the  instructions  pro¬ 
vided  the  machine  prior  to  the  start 
of  computing  operations,  the  control 
circuits  will  make  decisions  as  to  the 
steps  required  to  complete  the  solu¬ 
tion  of  the  problem  without  inter¬ 
cession  by  the  operator. 

When  the  computing  is  completed, 
step  by  step,  the  results  are  stored 
back  in  the  Electrostatic  Storage 
Units.  If  so  directed  in  the  pre¬ 
liminary  instructions,  the  machine 
will  then  print  the  results  by  means 
of  a  150-line-a-minute  printer  at  the 
rate  of  1,050  ten-digit  numbers  a 
minute.  For  compact  storage  and 
high  speed  input  and  output,  the  701 
will  transmit  results  to  magnetic  tapes 
at  a  rate  equivalent  to  1,250  ten¬ 
digit  numbers  a  second.  Also,  if  de¬ 
sired,  the  machine  will  punch  the 
results  in  standard  punched  cards 
at  a  rate  equivalent  to  2,400  ten-digit 
number  a  minute. 

In  the  case  of  problems  involving 
more  digits  than  can  be  conveniently 
stored  in  the  Electrostatic  Storage 
Units,  the  figures  and  calculating  in¬ 
structions  are  stored  on  the  magnetic 
drums  and  tapes.  When  these  are 
needed  for  use  by  the  arithmetic 
circuits,  th^  are  automatically  trans¬ 
mitted  to  the  electrostatic  memory 
components  and  the  operation  pro¬ 
ceeds  as  outlined  above. 
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On  Radio  Communication 
and  Field  Ingenuity 

More  about  ‘^Obstacle  Gain”  —  the  GI’s  answer 
to  mountains  and  valleys  in  Korea. 


Here’s  a  story  worth  telling. 
•It  is  about  radio  communication  via 
an  obstacle! 

Credit  for  the  discovery  belongs 
entirely  to  the  American  service  man 
who  has  again  proven  his  ability  to 
do  the  impossible.  And  more  impor¬ 
tant  he’s  been  putting  his  discovery 
to  use  for  some  two  years. 

The  propagation  scientists  are  now 
busy  rediscovering  it.  The  informa¬ 
tion  will  soon  echo  from  the  profes¬ 
sional  podiums  from  coast  to  coast. 

The  situation  arose  during  the  win¬ 
ter  of  1952-53  when  my  boss  in¬ 
formed  me  that  Major  General  J.  D. 
O’Connell,  Deputy  Chief  Signal  Offi¬ 
cer,  had  directed  propagation  special¬ 
ists  of  the  Signal  Corps  to  find  out 
why  the  G.I.’s  were  doing  the  impos¬ 
sible  with  AN/TRC-1  radio  relay  sets 
in  Korea  and  Alaska.  The  reaction 
was  something  to  the  effect  that  if  it 
was  impossible,  why  bother;  besides 
we  had  our  hands  full  with  other 
major  work  in  the  laboratory. 

In  addition  to  General  O’Connell, 
another  General  was  asserting  that 
the  AN/TRCs  were  a  lot  more  useful 
than  the  “States-Side”  people  knew — 
and  the  “States-Side”  people  did 
know  the  AN/TRCs  were  useful,  to 
put  it  modestly.  In  fact  this  gentle¬ 
man,  Brigadier  General  W.  T.  Guest, 
Commandant  of  the  Fort  Monmouth 
Signal  School,  was  giving  personal 
lectures  at  the  Fort  Monmouth  school 
telling  them  how  to  engineer  AN/TRC 
installations.  He  had  recently  re¬ 
turned  from  duty  as  Signal  Officer 
of  the  Eighth  United  States  Army, 
Korea,  and  knew  the  score. 

Well,  the  ordered  expedition  is 
over  now,  and  it  proved  to  be  one  of 


the  most  worthwhile  expeditions  the 
Signal  Corps  has  ordained. 

We  decided  to  take  the  trip  like 
bad  medicine  and  get  it  over  with. 
So  we  surveyed  the  situation  from 
our  “ivory  tower”  (from  which  we 
could  not  see  Korea  or  Alaska),  and 
cooked  up  a  plausible  scientific  rea¬ 
son  (if  only  to  soothe  our  wounded 
vanity)  for  the  coming  “experiment.” 
We  initially  reasoned  that  if  the  Army 
was  supposedly  getting  radio  relay 
communication  over  paths  that  were 
impossible,  then  intermittent  commu¬ 
nication  must  be  acceptable.  So  we 
would  proudly  return  with  the  statis¬ 
tics  showing  that  our  Army  was  ac¬ 
cepting  less  than  the  best!  It  turned 
out  we  were  wrong. 

Mr.  F.  H.  Dickson,  propagation 
expert  of  the  Office  of  the  Chief  Sig¬ 
nal  Officer,  had  been  assigned  as  proj¬ 
ect  leader,  and  invitations  had  been 
issued  to  large  organizations  promi¬ 
nent  in  radio  propagation  to  supply 
propagation  specialists.  The  RCA 
Laboratories  of  the  Radio  Corpora¬ 
tion  of  America  very  graciously  pro¬ 
vided  the  services  of  Mr.  Gilbert  S. 
Wickizer,  and  the  Central  Radio 
Propagation  Laboratories  of  the  Na¬ 
tional  Bureau  of  Standards  sent  their 
very  able  Mr.  John  W.  Herbstreit. 
Mr.  John  J.  Egli  was  selected  as  the 
representative  from  the  Signal  Corps 
Engineering  Laboratories  because  he 


by 

Raymond  f.  Lacy 

Signal  Corps 
Engineering  Laboratories 


not  only  is  a  propagation  engineer, 
but  he  knows  the  AN/TRC  well. 

So,  fortified  by  Office  of  the  Chief 
Signal  Officer,  Radio  Corporation  of 
America,  Central  Radio  Propagation 
Laboratories,  and  Signal  Corps  Engi¬ 
neering  Laboratories  representations, 
the  group  showed  no  obvious  fear  of 
approaching  the  problem  in  its  for¬ 
bidding  lair.  March  1,  1953  there¬ 
fore  saw  these  four  scientists  on  their 
way  to  the  unknown. 

Their  letters,  from  the  first,  indi¬ 
cated  instance  after  instance  where 
Very  High  Frequency  radio  relay  sit¬ 
ing  of  stations  was  being  done  just 
the  opposite  to  instructions  of  ten 
years’  standing!  Instead  of  avoiding 
obstacles  and  keeping  to  line-of-sight 
radio  transmission  paths,  the  field 
was  actually  using  paths  with  high 
•obstructions  in  the  way.  The  service 
men  were  violating  scientific  laws.  So 
our  scientists  not  being  able  to  con¬ 
vince  the  radio  operators  that  what 
they  were  doing  was  impossible, 
promptly  passed  new  laws.  They  even 
discovered  that  old  laws  long  on 
books  could  be  used  to  explain  that 
the  so-called  impossible  was  to  be 
expected. 

Nevertheless,  the  fact  remains,  that 
for  possibly  two  or  more  years  the 
Army,  Air  Force,  and  the  Civil  Aero¬ 
nautics  Authority  radio  communica¬ 
tion  personnel  had  not  only  been  do¬ 
ing  what  was  supposedly  impossible, 
but  were  quite  modest  and  quiet 
about  it.  In  fact,  they  did  not  quite 
realize  what  they  had,  although  they 
really  used  it. 

Those  radio  men  are  so  busy 
doing  the  impossible  in  so  many 
things  besides  mere  radio  com- 
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munications,  that  this 
article  canH  begin  to 
give  them  the  proper 
credit.  But  at  least  in 
this  one  respect,  they 
should  know  that  the 
foremost  radio  and  g 

propagation  experts  ^ 

in  our  country  are  “  »2< 

enthusiastic  in  their  ^ 

recognition  of  this  S  i4< 

‘‘Ohstacle  Gain,”  he-  z 

cause  it  is  an  impor-  ^ 

tant  basic  contribu-*  ^ 

tion  to  the  s\;ience  ^ 

and  knowledge  of  ra-  2  ^ 

dio  propagation  phe- 

nomena.  y 

(/) 

Our  four  experts  spent  2 

about  six  weeks  on  their  220 

lour,  visiting  installa¬ 
tions  in  Hawaii,  Japan,  24< 

Korea,  and  Alaska.  They 
found  the  same  story 
everywhere.  Very  High  Figure 

Frequency  propagation 

was  pulling  strange  - - 

tricks.  They  fitted  the 
data  into  a  predictable  pattern  very 
quickly,  and  there  is  no  doubt  now 
to  all  concerned  that  the  expedition 
was  successful  and  worthwhile  be¬ 
yond  our  best  hopes. 

Already  methods  for  methodically 
using  these  data  are  being  put  into 
easily  usable  form  for  dissemination 
to  the  field  and  service  schools.  Gen¬ 
eral  Guest  will  have  a  textbook  at  bis 
disposal.  Not  that  he  needs  it  per¬ 
sonally,  but  he,  at  least,  should  now 
be  able  to  be  less  of  a  lonely  mis¬ 
sionary  in  teaching  these  valuable 
facts. 

Also,  of  course,  the  scientific  im¬ 
portance  has  warranted  immediate 
submission  to  professional  publica¬ 
tions.  A  paper  jointly  prepared  by 
all  four  participants  was  read  by  Mr. 
Dickson  at  an  open  professional  meet¬ 
ing  in  Washington,  D.  C.,  this  past 
April. 

Description  of  one  particular  radio 
communication  circuit  shows  the 
whole  matter.  Along  the  Alaskan 
coast,  for  instance,  our  people  found 
a  radio  relay  circuit  in  almost  a 
straight  line  consisting  of  two  point- 
to-point  links  in  tandem.  Both  links 
were  using  radio  carrier  frequencies 
of  40  to  50  megacycles.  Number  one 
link  was  one  hundred  miles  in  length. 
Number  two  was  one  hundred  and 
sixty  miles  in  length.  Number  one 
was  having  considerable  trouble  main¬ 
taining  reliable  communications  even 
though  its  one  hundred  mile  trans¬ 
mission  path  was  clear  of  obstacles 
other  than  the  curvature  of  the  earth. 
Also  it  had  many  technical  aids  added 
to  the  equipment  to  bolster  its  com- 
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Figure  I — Theoretical  obstacle  gains  at  100  me  assuming 
knife-edge  diffraction  theory. 


municating  ability.  These  aids  in¬ 
cluded  large  rhombic  antennas  as  well 
as  transmitter  amplifiers  and  fre¬ 
quency  diversity. 

In  contrast  the  one  hundred  and 
sixty  mile  circuit  had  an  eight  thou¬ 
sand  foot  mountain  at  mid-path;  to 
Very  High  Frequency  propagation 
that,  conservatively  speaking,  is  an 
obstacle.  In  fact  for  practical  pur¬ 
poses,  previous  to  our  new-found 
enlightenment,  propagation  people 
would  agree  that  this  was  a  barrier  to 
any  sensible  Very  High  Frequency 
wave  looking  for  a  lonely  receiver  in 
back  of  the  mountain.  What  a  situa¬ 
tion!  If  a  souped-up  transmitter  and 
special  antennas  could  hardly  get 
over  the  one  hundred  mile  path,  what 
chance  was  there  to  communicate 
over  the  one  hundred  and  sixty  mile 
circuit? 

At  this  point,  we  scientists,  again 
previous  to  the  enlightenment  policy, 
would  very  authoritatively  sav,  it 
can’t  be  done.  But  not  the  soldier. 
His  education  hasn’t  been  so  stifling 
— besides  he  still  has  to  get  commu¬ 
nication  through;  it  has  to  be  done 
some  way.  So  he  takes  the  easy  way 
first.  He  tries  to  get  through  in  one 
jump.  The  result:  the  one  hundred 
and  sixty  mile  distance  is  covered  on 
one  jump,  obstacle  and  all.  Better 
yet,  no  high-gain  antennas  and  trans¬ 
mitter  amplifiers  are  required.  The 
signal?  It  is  two  to  ten  times  higher* 
than  that  obtained  over  the  one  hun¬ 
dred  mile  unobstructed  path.  Also  it 
is  solid,  steady.  It  does  not  fade. 
The  incoming  microvolts  are  proof 
positive. 


four-ray 


This  lack  of  any  ap¬ 
preciable  fading  is  a  big 
thing.  It  is,  or  rather 
was,  unheard  of  in  the 
very  High  Frequency  re¬ 
gion.  If  you  watch  tele- 
-j —  vision  you  know  what 

I  happens  to  Very  High 

-^-1  Frequency.  Your  screen 

I  shows  “snow”  when 

'  changing  propagation 

conditions  bother  those 
invisible  rays  between 
I  your  receiver  and  the 

j  distant  transmitter.  Not 

so,  with  this  method  that 
the  soldier,  air  force  and 
-t  -  CAA  boys  have  worked 

up.  .Once  the  signal  is 

_  received,  it  stays  there, 

all  day,  all  night,  all 
_  year;  and  no  fading. 

2opoo  That  in  brief  is  the 

story.  A  major  scien- 
.  tific  contribution  to 

our-ray  basic  knowledge  of 

_  radio  propagation  has 

been  made,  and  used 
for  two  years  by  our  armed  serv¬ 
ice  men. 

Readers  interested  in  a  detailed  ex¬ 
planation  of  the  phenomena  will  find 
it  in  the  August  issue  of  the  Proceed¬ 
ings  of  the  Institute  of  Radio  Engi¬ 
neer.  A  slight  feeling  of  comfort  may 
be  immediately  obtained,  though,  if 
you  are  bothered  until  you  know  the 
whys  of  such  things,  by  a  few  knotty 
considerations  indirectly  obtained 
from  the  minds  of  our  four  scientists. 

They  reason  that  the  phenomena 
is  due  first  to  an  increased  diffraction 
effect  that  accounts  for  the  increased 
field  strength,  and  secondly,  to  a  de¬ 
creased  refraction  effect  that  accounts 
for  the  reduced  fading.  Complex  per¬ 
haps,  but  let’s  take  a  closer  look  to 
^ee  how  diffraction  and  refraction 
affect  the  radio  field  that  way.  Refrac¬ 
tion,  as  used  here,  refers  to  bending 
of  the  invisible  radio  waves  by  the 
earth’s  changing  atmospheric  condi¬ 
tions.  So  we  eliminate  most  of  these 
earth-hugging  changing-conditions  by 
using  a  transmission  path  that  is  di¬ 
rected  away  from  the  earth’s  surface 
toward  the  top  of  the  obstacle.  Fad¬ 
ing  is  caused  by  refraction,  which  is 
caused  by  changes  in  the  atmospheric 
conditions,  which  are  in  turn  most 
pronounced  near  the  earth.  It  would 
therefore  appear  that  the  higher  the 
obstacle  the  less  the  depth  of  fading 
of  the  received  radio  field  strength. 

The  diffraction  effect  is  merely  the 
combining  at  the  receiver  site  of  the 
signals  received  by  way  of  all  possible 
paths  between  the  transmitter  and  re- 

(Continued  on  page  74,  col.  1) 
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Shore  Establishment 


Naval 


Radio  Station 

Annapolis 


These  six-foot  insulators  are  part  of  the 
Navy's  communications  installation  at  An¬ 
napolis  from  which  messages  can  be  trans¬ 
mitted  to  any  location  in  the  world. 


The  U.  S.  Naval  Communication 
System  is  composed  of  communica¬ 
tion  stations  strategically  located 
throughout  the  world  so  as  to  afford 
radio  coverage  for  the  major  portion 
of  the  world’s  ocean  areas.  Though 
complex  because  it  utilizes  every  mod¬ 
ern  method  of  communication — on 
the  sea,  under  the  sea,  on  land,  and 
in  the  air — it  is,  nevertheless,  flexible 
due  to  the  great  mobility  of  the  Navy. 
Established  primarily  for  command, 
the  Naval  Communication  System 
renders  service  to  the  Navy  Depart¬ 
ment,  the  Operating  Forces,  and  the 


1 


The  shore  communication  facilities 
serving  the  Navy  Department  have 
become  representative  of  the  entire 
Naval  Communication  System.  For  ad¬ 
ministrative  and  command  purposes, 
the  communication  centers  have  been 
combined  with  other  activities  per¬ 
forming  associated  communication 
functions  to  form  naval  communica¬ 
tion  stations  (NAVCOMMSTA) .  Op¬ 
erationally,  communication  centers 
normally  are  composed  of:  a  message 
center,  a  cryptocenter,  a  refay  station, 
and  radio  stations. 

NAVCOMMSTA 
Washington,  D.  C. 

The  U.  S.  Naval  Communication 
Station,  Washington,  is  under  the  mili¬ 
tary  command  of  the  Commandant, 
Potomac  River  Naval  Command 
(PRNC),  for  those  components  lo¬ 
cated  in  PRNC.  Those  components  lo¬ 
cated  in  the  Severn  River  Naval  Com¬ 
mand  (SRNC)  are  under  the  military 
control  of  the  commandant  of  this 
command.  Management  control  is  the 
responsibility  of  the  Chief  of  Naval 
Operations  (CNO) ,  through  the  Direc¬ 
tor,  Naval  Communications  (DNC). 

As  the  nerve  center  of  the  highly 
organized  communication  network, 
the  U.S.  Naval  Communication  Sta¬ 
tion,  Washington,  is  composed  of  the 
communication  center  which  opera¬ 
tionally  includes  the  message  center, 
cryptocenter,  and  relay  station  lo¬ 
cated  in  the  Navy  Department  Build¬ 
ing  in  Washington,  D.  C.  together 
with  the  naval  radio  stations  (NAV- 
RADSTA)  in  Annapolis,  Maryland; 
Arlington,  Virginia;  and  Cheltenham, 
Maryland:  and  the  Registered  Publi¬ 
cation  Issuing  Office  (RPIO).  NAV- 
RADSTA  (R)  Cheltenham  is  the  re¬ 
ceiving  station,  whereas  the  others 
are  transmitting  stations. 

Through  the  facilities  of  the  Naval 
Communication  Station,  Washington, 
the  Navy  Department  has  immediate 
contact  with  all  its  forces  throughout 
the  world. 

Tranamiltlng  Station 

The  importance  of  the  role  of  the 
U.  S,  Naval  Radio  Station  (T),  An¬ 
napolis,  Maryland,  is  apparent  when 
it  is  realized  that  it  serves  as  the 
voice  of  the  nerve  center  of  the 
world’s  largest  Naval  Communication 
System.  Initially  commissioned  in 
1918,  the  station  was  referred  to  as 
a  high-powered  station.  The  name  has 
survived  as  a  local  designation,  at¬ 
tributable  to  the  500-kw.  VLF  trans¬ 
mitter  and  associated  equipment.  The 
transmitting  antenna,  supported  by 
nine  600-foot  steel  towers,  constitutes 


Radio  link  antennas  under  construction. 


a  unique  landmark.  In  addition,  there 
is  a  veritable  forest  of  bare  poles  sup¬ 
porting  antenna  wires,  coordinated 
by  rows  of  poles  carrying  an  increas¬ 
ing  number  of  radio  transmission 
lines  to  the’  two  large  transmitter 
buildings.  At  its  commissioning, 
NAVRADSTA  Annapolis  (NSS)  be¬ 
came  the  highest  powered  station  in 
a  series  of  eight  major  Navy  radio 
stations  commissioned  during  the 
period  1913-1918.  One  of  the  trans¬ 


mitter  buildings  and  four  of  the  steel 
towers  have  been  in  continuous  use 
since  1918  when  NSS  was  commis¬ 
sioned  with  two  350-kw.  arc  trans¬ 
mitters.  Later,  the  Navy  began  using 
vacuum  tube  transmitters  at  major 
stations.  The  NSS  arcs  were  decom¬ 
missioned  in  1934  and  replaced  by 
the  500-kw.  vacuum  tube  VLF  trans¬ 
mitter. 

Very  Low  Frequency  Transmitter 

The  500-kw.  VLF  transmitter  oper¬ 
ates  on  a  wave  length  of  approximate¬ 
ly  ten  miles.  The  tower-supported  an¬ 
tenna  is  some  1000  feet  wide  by  4000 
feet  long.  Its  physical  characteristics 
are  kept  fairly  constant  by  means  of 
tower  counter-weights  totalling  100 
tons.  There  are  approximately  10 
miles  of  cable  in  the  antenna  alone 
while  the  antenna  covers  approxi¬ 
mately  100  acres. 

The  transmitter  proper  is  housed 
in  an  aluminum  bungalow  with  four 
house-size  doors  for  access.  Ampli¬ 
fier  tuning  coils  are  so  large  that  men 
go  inside  them  for  close  inspection. 
The  ceiling  of  the  helix  house  adja¬ 
cent  to  the  transmitter  is  50  feet  high 
to  accommodate  the  huge  antenna 
tuning  coils  wound  with  Litz  cable. 
Two  cables  in  parallel,  each  two 
inches  in  diameter,  are  required  to 
carry  the  enormous  antenna  current. 
Such  a  strong  radio  frequency  field 
exists  near  the  coils  that  fluorescent 
bulbs  light  up  when  held  in  one’s 
hand,  and  a  nearby  grounded  water 
pipe  and*  a  grounded  metal  conduit 
can  be  shorted,  causing  a  blinding 
flash.  At  full  power,  the  antenna 
downlead,  some  35  feet  above  ground, 
has  250,000  volts  RMS  present.  Aver¬ 
age  voltage  per  foot  between  down¬ 
lead  and  ground  is  some  7000  volts. 
Persons  wearing  nailed  leather  shoe 
soles  have  had  their  feet  burned  walk¬ 
ing  near  this  field.  Once  a  mounted 
marine  sentry,  passing  the  downlead 
at  some  forty  feet,  suffered  a  flesh 
burn  where  his  leg  lay  against  a  har¬ 
ness  buckle. 

High  Frequency  Transmitters 

Most  of  the  station’s  service  is  per¬ 
formed  by  the  less  spectacular  high 
frequency  transmitters,  rated  between 
2-  and  40-kw.  output.  Adjustments 
of  these  transmitters  are  made  manu- 
‘  ally  and  by  servo-mechanisms.  To 
cool  the  transmitters,,  both  forced  air 
and  water  cooling  systems  are  em¬ 
ployed.  However,  the  water  cooling 
systems  are  becoming  obsolete  as 
larger  air-cooled  transmitter  tubes 
are  perfected.  Heat  from  both  cool- 


20 


SIGNAL,  NOVEMBER-DECEMBER.  1953 


ing  systems  is  currently  used  during 
the  winter  months  to  heat  the  trans¬ 
mitter  rooms. 

To  effect  the  transoceanic  and 
transcontinental  transmissions,  the 
transmitting  station  at  Annapolis  is 
equipped  and  manned  as  an  auto¬ 
matic  traffic  relay  point.  Communica¬ 
tions  are  translated  to  low  or  high 
frequencies  as  required,  and  consid¬ 
erably  amplified  in  power  prior  to 
transmission. 

Since  long-distance  transmitting 
service  is  supplied  continuously, 
transmitters  of  suitable  power  must 
be  furnished  promptly  on  the  specific 
operating  frequencies  when  requested 
by  the  Naval  Communication  Center, 
Washington,  D.  C.  At  the  same  time, 
antennas  designed  for  the  operating 
frequencies  and  the  geographical  serv¬ 
ice  areas  must  be  provided.  Facilities 
and  personnel  must  be  in  constant 
readiness  to  restore  immediately 
transmitting  service  with  stand-by 
equipment  in  case  outgoing  communi¬ 
cations  are  interrupted  because  of 
equipment  failure.  To  meet  present 
service  requirements,  some  60  radio 
transmitters  and  100  antennas  of  vari¬ 
ous  types  are  in  commission.  (How¬ 
ever,  the  future  operating  require¬ 
ments  are  such  that  a  new  window¬ 
less,  air-conditioned,  strictly  func¬ 
tional  transmitter  building,  and  its 
associated  antennas,  including  one 
800-foot  tower,  is  being  constructed. ) 
To  provide  against  individual  trans¬ 


mitter  or  antenna  failure,  and  to  meet 
broad  military  requirements,  a  high 
degree  of  flexibility  in  joint  antenna- 
transmitter  employment  is  obtained 
with  radio  frequency  transmission 
line-switching  stations.  These  rugged, 
highlv  practical  installations  are  a 
significant  operational  feature.  While 
antennas  are  the  point  of  departure 
of  the  radio  signals,  the  incoming 
communications  arrive  via  radio  link 
or  landline  at  the  terminal  equip¬ 
ments.  The  terminal  facilities  form 
another  system  which  requires  pre¬ 
cise  adjustment  before  long-distance 
radio  communications  can  be  effec¬ 
tive.  On  one  point-to-point  communi¬ 
cation  circuit,  i.e.,  from  the  Naval 
Communication  Station,  Washington, 
D.  C.,  to  the  Naval  Communication 
Station,  Pearl  Harbor,  there  is  per¬ 
haps  the  most  complex  aggregation 
of  electronic  and  auxilliary  equip¬ 
ment  in  continuous,  co-ordinated  op¬ 
eration  in  peacetime. 

Facilities  and  Services 

NSS  ser^'^es  the  Navy  Department 
continuously  with  varied  types  of 
communications.  Outstanding  ad¬ 
vances  have  been  made  since  the 
transmitters  were  first  manually  keyed 
over  direct  current  control  lines  from 
Washington  to  Annapolis.  The  use  of 
keyed  audio-frequency  tones,  in  place 
of  direct  current  keying,  has  over¬ 
come  distance  limitations  of  remote 
transmitter  keving  and  achieved  the 
necessary  precision  of  the  tone  pulses 
to  make  automatic  teletypewriter  and 


VLP  antenna;  approximately  1,000  to  4,000  feet. 


multiplex  transmissions  reliable.  Fac¬ 
simile  transmissions  are  now  routine; 
these  and  radio-teletypewriter  signals 
are  transmitted  by  frequency-shift 
methods  that  improve  the  reliability 
of  long-distance  transmission  equiv¬ 
alent  to  a  transmitter  power  increase 
of  approximately  20  times.  On  major 
circuits,  single-sideband  transmitters 
are  employed  which  are  capable  of 
transmitting  six  teletypewriter  mes¬ 
sages  and  one  voice  conversation  at 
the  same  time. 

Broadcast  Service 

Long-distance  transmissions  fall 
into  the  broadcast,  ship-to-shore  and 
point-to-point  groups.  By  means  of 
broadcasts,  ships  anywhere  in  the  At¬ 
lantic  and  other  areas  served  by  NSS, 
receive  communications  without  the 
need  for  breaking  radio  silence.  Be¬ 
cause  ships  may  be  just  off  the  coast 
or  thousands  of  miles  away,  and  be¬ 
cause  no  single  radio  frequency  is 
suitable  at  all  distances  involved,  the 
broadcasts  are  transmitted  simultane¬ 
ously  on  several  frequencies.  Recep¬ 
tion  on  board  ship  may  be  on  one  or 
more  of  these  frequencies  as  condi¬ 
tions  require.  The  Atlantic  Ocean 
Area  lies  over  a  broad  range  of  bear¬ 
ings  from  Annapolis,  and  broadcast 
transmissions  must  be  directed  ac¬ 
cordingly  by  suitable  transmitting  an¬ 
tennas.  Marconi  antennas  and  half¬ 
wave  doublets  in  various  arrange¬ 
ments  are  suitable  for  this  service. 
The  doublet  antennas  may  be  single¬ 
wire  antennas  oriented  parallel  to  the 
average  coastal  direction,  or  may  be 
a  suitable  directional  antenna  array 
increasing  transmission  to  seaward 
while  reducing  transmission  inland. 
Broadcasts  and  individual  ship-to- 
shore  transmissions  still  employ  the 
original  continuous-wave,  or  carrier- 
on/carrier-off,  method  of  signaling, 
although  frequency-shift  is  being  used 
on  some  broadcasts. 

Point-To-Point  Service 

Contrasted  to  broadcast  service,  the 
point-to-point  service  requires  the 
most  concentrated  radio  beam  trans¬ 
mission  compatible  with  the  frequen¬ 
cies  employed.  Where  the  broadcast 
service  antenna  covers  an  angular 
sector  similar  to  a  floodlight,  the 
point-to-point  service  antenna  must 
concentrate  the  radio  energy  like  a 
searchlight  beam.  This  is  because  the 
transmission  is  to  one  single  geo¬ 
graphical  point,  usually  on  a  single 
transmitting  frequency,  and  a  strong 
dependable  signal  is  required,  with  a 
minimum  of  power  consumption. 
Concentration  of  the  signal  is  secured 
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by  the  use  of  a  rhombic  antenna,  a 
structure  some  200  by  600  feet  or 
longer,  carefully  erected  on  the  de¬ 
sired  great  cii^le  bearing  (i.e.,  short¬ 
est  distance  bearing)  toward  the  dis¬ 
tant  radio  receiving  station.  Each 
distant  base,  transcontinental  or  trans¬ 
oceanic,  in  direct  radio  communica¬ 
tion  with  the  Naval  Communication 
Station,  Washington,  is  served  by  one 
or  more  rhombic  antennas.  Trans¬ 
missions  to  such  bases  include  all 
messages  destined  for  the  ocean  area 
for  which  the  base  serves  as  a  com¬ 
munication  center,  and  for  more  dis¬ 
tant  points  for  which  the  base  serves 
as  a  traffic  relay  point. 

Recent  Developments 

Facsimile  is  a  relatively  new  high 
frequency  service.  When  a  Navy  task 
force  went  to  the  Antarctic  in  1948, 
the  pictorial  news  of  ihe  expedition 
came  by  Navy  facsimile  transmission. 
Transmission  by  facsimile  of  certain 
printed  material,  charts,  and  weather 
maps  is  now  well  established.  Under 
some  conditions  of  interference,  this . 
method  of  transmission  is  superior  to 
X  radioteletypewriter.  The  latter  is 
transmitted  by  a  series  of  pulses,  the 
loss  of  one  of  which  may  garble  a 
character.  Under  conditions  of  inter¬ 
mittent  interference  many  characters 
may  be  lost.  In  facsimile  transmis¬ 
sion,  the  printed  material  is  scanned 
several  times  per  line  of  printing. 
Parts  of  one  or  several  scanning  lines 
may  be  interrupted  by  interference 


Gilbert  Madrig,  RM-2, 
tunes  intermediate 
power  amplifier,  part 
of  the  500-!vW  equips 
ment  at  NAVRADSTA 
(T)  Annapolis. 


without  losing  the  intelligibility  of  the 
printed  material.  Prior  to  adoption 
of  certain  new  communication  equip¬ 
ment  and  methods.  Naval  Radio  Sta¬ 
tion  (T),  Annapolis  has  taken  part 
in  field  tests  and  evaluation,  includ¬ 
ing  micro-wave  link  equipment,  trans¬ 
mitting  antenna  design,  and  refine¬ 
ments  in  long-distance  communica¬ 
tion  methods. 


Down  lead  entrance 
to  Helix  house,  500- 
KW  transmitter.  The 
tower  is  one  of  nine 
600-foot  towers. 


Overall  Proficiency 

Operating  frequencies  are  main¬ 
tained  at  Annapolis  to  the  Navy  tol¬ 
erance  of  plus  and  minus  0.003%  in 
the  high  frequency  range,  by  periodic 
check  measurements  made  at  the  sta¬ 
tion.  In  addition  to  maintaining 
transmitter  frequencies  within  toler¬ 
ance,  and  checking  for  normal  opera¬ 
tion  and  performance  of  transmitters, 
operating  personnel  maintain  surveil¬ 
lance  over  the  terminal  control  equip¬ 
ment  and  associated  link  receiving 
equipment  to  insure  continuous  oper¬ 
ation.  Suitable  signal  levels  at  An¬ 
napolis  rely  upon  close  signal  toler- 
aftice  maintained  at  the  Naval  Com¬ 
munication  Station,  Washington  and 
the  VHF  transmitting  station,  Arling¬ 
ton.  Equipment  failure  or  malad¬ 
justment  at  those  points  adversely  af¬ 
fect  ultimate  transmission  from  the 
transmitters  at  Annapolis.  However, 
through  the  coordination  of  the  Naval 
Communication  Station,  Washington 
and  mutual  cooperation  of  operating 
and  maintenance  personnel  at  the 
three  stations,  the  outages  for  outgo¬ 
ing  communications  due  to  personnel 
and  equipment  failures  at  Annapolis 
are  remarkably  small.  The  percent¬ 
age  of  uninterrupted  transmitter- 
hours  service  rendered  annually  by 
Naval  Radio  Station  (T),  Annapolis, 
Maryland,  is  of  the  order  of  99  and 
99/100%  continuous. 
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Advanced  \ 

fllectrAnic 


by  H.  R.  Oldfield,  Jr, 

Manager  of  the  Center 


Center  at  Cornell 


“Far  Above  Cayuga’s  Waters,”  an 
unusual  concept  in  industry-university 
cooperation  has  passed  through  the  ex¬ 
perimental  stage  and  is  now  a  dynamic 
reality.  The  General  Electric  Advanced 
Electronics  Center  at  Cornell  Univer¬ 
sity,  merely  an  idea  in  the  heads  of  a 
half  a  dozen  people  some  eighteen 
months  ago,  has  now  weathered  the 
initial  pangs  of  birth  and  reached  the 
status  of  a  stable  operation.  Conceived 
during  an  acute  shortage  of  engineer¬ 
ing  and  scientific  personnel,  this  organ¬ 
ization  was  founded  on  the  gamble  that 
people  of  talent  and  vision  would  be 
atracted  to  an  environment  primarily 
oriented  to  creative  thought  and  work. 
The  wisdom  of  this  move  has  been  prov¬ 
en  and  has  resulted  in  the  rapid  forma¬ 
tion  of  a  completely  new  electronics 
research  and  development  facility,  com¬ 
parable  in  size  to  those  which  have  been 
financed  at  great  expense  by  large  Gov- 
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ernment  projects  established  directly 
at  universities  or  other  organizations. 
The  Advanced  Electronics  Center  differs 
from  these  Government  projects  in  four 
important  respects: 

1.  It  is  established  for  the  long  pull 
as  a  laboratory  devoted  to  electronics 
research  and  development,  rather  than 
being  tied  to  some  specific  field  of  mili¬ 
tary  endeavor. 

2.  It  is  being  financed  by  industrial 
appropriation  with  no  investment  of 
Government  funds  and  at  a  modest  cost 
differing  from  the  nearest  equivalent 
Government  project  by  more  than  a 
full  order  of  magnitude.  This  differen¬ 
tial  appears  understandable  in  that  the 
government  operation  generally  requires 
a  staff  and  facilities  build-up  starting 
fi  om  a  relatively  low  level  of  experience 
availability. 

3.  As  an  integral  part  of  a  General 
Electric  operating  division,  the  Center 


is  in  a  position  to  apply  the  fruits  of 
its  research  and  development  efforts  to 
useful  production  systems  without  the 
difficult  and  time  consuming  “transi¬ 
tion”  problem  that  faces  most  univer¬ 
sity  projects. 

4.  Cornell  University  does  not  bene¬ 
fit  financially  from  the  work  done  at  the 
Center.  This  does  not,  however,  prevent 
faculty  members  from  participating  in 
the  Center’s  programs  as  individuals; 
rather  such  participation  is  encouraged 
and  is  one  of  the  most  important  fea¬ 
tures  of  the  organization. 

History 

The  basic  concept  of  the  Advanced 
Electronics  Center  was  first  propounded 
in  the  spring  of  1951  by  Dr.  Lloyd  T. 
De  Vore,  Manager  of  G.E.’s  Electronics 
Laboratory  in  Syracuse,  in  response  to 
a  request  by  the  military  to  establish 
a  large  research  and  development  group 
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The  application  of  transistors  to  military  electronic  systems  is  undertaken  at  the  Center  in 
various  research,  development,  and  model-design  programs.  The  objectives  of  these  studies 
are:  I)  the  generation  of  basic  circuit  knowledge  and  techniques  that  will  serve  as  future 
"building  blocks"  for  personnel  engaged  in  transistor  application  engineering;  and  *2)  the 
determination  of  optimum  package-design  concepts  in  subminiaturization,  unitized  construc¬ 
tion,  and  ruggedization  consistent  with  the  inherent  character  of  the  transistor. 


devoted  to  a  particularly  pressing  mili¬ 
tary  problem.  The  project  was  too  large 
to  be  handled  within  Electronics  Park. 
Syracuse,  without  serious  dislocation  of 
other  programs;  besides,  the  engineer- 
ing  manpower  bottleneck  was  so  serious 
at  the  time  that  the  thought  of  staffing 
such  a  project  was  almost  laughable. 
In  discussions  of  this  problem  through¬ 
out  the  spring,  it  became  increasingly 
evident  that  some  hitherto  untap^d 
source  of  scientific  and  engineering 
manpower  would  have  to  be  explored. 
This  naturally  led  to  the  possibility  of 
establishing  the  project  at  a  university, 
either  as  a  direct  Government  contract 
or  as  a  cooperative  effort.  The  possibil¬ 
ity  of  a  direct  Government-University 
contract  was  ruled  out  in  this  case, 
primarily  because  of  the  necessity  to 
move  from  advanced  development  to 
pre-production  samples  in  as  rapid  a 
manner  as  possible. 

While  this  planning  was  in  progress, 
considerable  scrutiny  was  given  by 
Electronics  Division  management  to  a 
number  of  r^her  large  programs  then 
being  placen  by  the  Government  di¬ 
rectly  in  universities.  There  appeared 
to  be  considerable  merit  in  such  pro¬ 
grams  inasmuch  as  the  relatively  large 
sources  of  brilliant  scientific  skills  pe¬ 
culiar  to  technical  universities  were 
readily  available  for  the  actual  perform¬ 
ance  of  the  programs.  Furthermore,  ex¬ 
perience  with  the  MIT  Radiation  Labo¬ 
ratory  had  indicated  that  there  was 
considerable  appeal  to  the  university 
atmosphere,  and  that  many  of  the  most 
talented  scientists  and  engineers  pre¬ 
ferred  to  work  in  such  surroundings. 
While  recognizing  these  important  ad¬ 
vantages,  it  was  possible  also  to  foresee 
at  least  two  drawbacks  to  this  type  of 
operation.  First,  there  was  some  thought 
that  too  much  emphasis  on  large  mili¬ 
tary  programs  might  eventually  detract 
from  the  basic  function  of  these  univer¬ 
sities  in  the  training  of  engineers  and 
scientists  for  industry.  Even  at  that 
time,  for  instance,  it  had  been  noted 
that  the  major  competitors  for  high 


caliber  manpower  were  the  universities 
themselves — a  case  of  eating  one’s  own 
young,  so  to  speak.  .  .  .  Second,  and 
equally  distressing,  there  was  the  fact 
that  the  universities  were  necessarily 
somewhat  removed  from  industry; 
hence,  the  problems  of  transferring 
ideas  and  techniques  into  usable  pro¬ 
duction  equipment  were  particularly 
acute. 

In  evolving  the  operational  philos¬ 
ophy  of  the  Advanced  Electronics  Cen¬ 
ter,  considerable  thought  was  given  to 
these  relative  advantages  and  disad¬ 
vantages  of  an  industry-university  ac¬ 
tivity.  It  was  finally  concluded  that  an 
industrial  concern  and  a  university,  by 


cooperating  to  the  fullest  extent,  could 
overcome  many  of  the  pitfalls  without 
either  of  them  sacrificing  their  virtues, 
and  it  was  decided  to  establish  the  Ad¬ 
vanced  Electronics  Center  at  Blank 
University.  It  is  interesting  to  note  at 
this  point  that  the  original  Government 
project  which  had  stimulated  all  of  this 
planning  had  receded  into  the  back¬ 
ground.  It  was  decided,  therefore,  that 
the  activity  should  be  organized  on  a 
broad  basis,  covering  a  variety  of  phases 
of  the  electronics  field,  and  including 
unclassified  as  well  as  classified  proj¬ 
ects.  It  was  decided  also  that,  if  suc¬ 
cessful,  the  activity  would  become  a 
permanent  installation  rather  than  one 
^ared  to  a  particular  class  of  prob¬ 
lems. 

Events  moved  rapidly  from  this  point 
on.  One  look  at  the  Cornell  University 
campus  in  the  spring,  not  a  little  influ¬ 
enced  by  the  scholastic  mien  of  the 
Cornell  co-eds,  persuaded  the  manage¬ 
ment  that  here  was  a  likely  location  for 
a  laboratory.  Among  the  more  serious 
influences  were  the  high  caliber  of  the 
Cornell  College  of  Engineering  and 
College  of  Arts  and  Sciences,  the  pro¬ 
gressive  attitude  of  the  Cornell  Univer¬ 
sity  faculty,  the  excellent  geographic 
location,  and  the  fact  that  Cornell  was 
not  then  engaged  in  any  large  Govern¬ 
ment  programs  in  Ithaca.  Even  more 
persuasive,  perhaps,  was  the  general 
atmosphere  of  this  great  university, 
where  the  student,  knowledge,  and  the 
inter-relationships  of  the  two  are  pre¬ 
eminent.  It  was  felt  at  the  time  —  as 
has  since  been  justified  —  that  a  com¬ 
pletely  successful  industry-university 
program  would  have  to  be  integrated 


Here  an  engineer  is  checking  the  infrared  sensitivity  of  a  detection  system.  Basic  and 
applied  research  in. infrared  is  being  carried  out  at  the  Center.  This  research  leads  to  the 
development  and  advanced  development  of  equipment  programs  which  are  an  integral 

part  of  the  Center's  activity. 
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to  some  extent  with  undergraduate  and 
graduate  activities  in  order  to  be  of 
long-term  utility  to  the  University  as 
well  as  to  the  industrial  concern. 

In  July,  1951,  representatives  of  the 
General  Electric  Company  and  Cornell 
University  initiated  a  series  of  confer¬ 
ences  to  determine,  first,  the  basic  mu¬ 
tual  desirability  of  establishing  such  a 
laboratory  at  Ithaca,  and,  second,  the 
general  set  of  ground  rules  under  which 
such  an  organization  should  operate. 
It  was  almost  immediately  decided  that 
there  should  be  no  contractual  or  finan¬ 
cial  arrangement  covering  the  coopera¬ 
tive  effort,  but  that  the  entire  program 
should  be  covered  by  an  agreement  out¬ 
lining  the  broad  framework  of  mutual 
trust  and  cooperation.  A  few  state¬ 
ments  from  the  agreement  characteriz¬ 
ing  its  intent  are  quoted  below: 

Contract  Terms 

“The  General  Electric  Company  will 
establish  on  the  grounds  of  Cornell 
University,  an  advanced  development 
laboratory  to  be  known  as  the  General 
Electric  Advanced  Electronics  Center  at 
Cornell  University.” 


carry  out  work  on  their  theses  at  the 
Center.” 

“One  or  more  associate  chief  scien¬ 
tists  from  the  Faculty  may  be  chosen 
to  assist  and  advise  the  staff  at  the 
Center.” 

“It  is  understood  and  agreed  by  the 
Company  and  Cornell  that  this  entire 
agreement  is  mutually  non-exclusive.” 

The  agreement  was  signed  in  the  fall 
of  1951,  and  work  began  immediately 
on  the  laboratory  building.  It  was  de¬ 
cided  to  rehabilitate  and  modernize  a 
portion  of  an  existing  laboratory  build¬ 
ing  at  the  Cornell  University  airport 
rather  than  to  build  a  new  installation. 
This  proved  to  be  a  speedy  and  eco¬ 
nomical  move,  and  the  first  phase  of 
the  construction  program  wasx^com- 
pleted  by  February  15,  1952.  In  the 
meantime,  a  nucleus  of  three  people, 
two  engineers  and  one  secretary,  had 
taken  up  temporary  residence  in  Frank¬ 
lin  Hall,  the  home  of  the  School  of 
Electrical  Engineering  at  Cornell.  This 
group  began  work  immediately  on  a 
Signal  Corps  study  contract  and,  at  the 
same  time,  initiated  a  recruiting  pro- 


By  October,  1952.  the  Advanced  Elec¬ 
tronics  Center  had  grown  to  a  size  of 
eighty-three  persons,  including  scien¬ 
tific,  engineering,  and  administrative 
personnel.  It  was  decided  at  that  time, 
on  the  basis  of  such  excellent  personnel 
response,  to  rehabilitate  and  equip  the 
remainder  of  the  available  building, 
looking  toward  a  total  strength  of  170- 
200  people.  As  this  article  is  being 
written,  the  construction  program  has 
been  completed,  but  the  continuing  re¬ 
sponse  of  scientific  talent  has  encour¬ 
aged  further  growth  of  physical  accom¬ 
modations  to  house  a  full-time  staff  of 
about  three  hundred  persons.  This 
growth  has  required  a  building  expan¬ 
sion  of  approximately  10,000  square 
feet  over  the  present,  operating  area 
of  20.000  square  feet,  and  such  expan¬ 
sion  has  already  been  initiated.  The 
net  result  is  a  modern,  completely  air- 
conditioned  laboratory  with  unparalleled 
facilities,  tailored  to  an  ultimate 
strength  of  300  persons.  In  addition, 
the  Center  retains  the  full  and  part- 
time  services  of  a  large  group  of  Cor¬ 
nell  University  faculty  members. 


On  the' left  is  the  old  Cornell  aeroneutlcal  laboratory  as  it  appeared  late  in  1951,  looking  from  the  Mohawk  Airlines  airport  premises;  and 
on  the  right  is  the  same  view  of  the  structure  today  as  a  modern  30,000  square-foot  air  conditioned  establishment  where  advanced  elec¬ 
tronic  research  and  development  projects  are  carried  out  by  General  Electric. 


“Projects  will  be  assigned  to  the  Cen¬ 
ter  in  one  or  more  of  the  fields  of  ad¬ 
vanced  electronics,  infra-red,  super- 
sonics,  and  the  sciences  related  thereto.” 

“It  will  be  Company  policy  not  to 
assign  projects  to  the  Center  against 
the  wishes  of  Cornell.”  • 

“The  Scientific  Staff  of  the  Center 
will  be  selected  by  General  Electric 
with  the  advice  of  representatives  of 
Cornell.” 

“Cornell  may  in  its  discretion  give 
faculty  appointments  without  academic 
tenure  or  voting  privileges  to  certain 
members  of  the  Scientific  Staff  and  ac¬ 
cord  to  those  selected  such  faculty 
privileges  as  may  seem  appropriate. 
General  Electric  agrees  that  those  mem¬ 
bers  of  the  Scientific  Staff  of  the  Center 
who  are  given  faculty  appointments 
may  teach  appropriate  classes  at  Cor¬ 
nell  University.” 

“Certain  mem^rs  of  the  Center  Staff, 
though  not  given  faculty  appointments, 
will  be  eligible  for  those  social  and 
athletic  privileges  normally  accorded  to 
Cornell  Staff  members,  compatible  with 
the  rules  of  the  several  campus  organ¬ 
izations.” 

“General  Electric  may  permit  stu¬ 
dents  performing  work  at  the  Center  to 


gram  aimed  at  building  up  the  staff  at 
the  highest  possible  rate.  To  insure 
that  quality  was  not  sacrificed  for  the 
sake  of  quantity,  the  task  of  interview¬ 
ing  prospective  employees  was  shared 
by  Cornell  University  staff  members, 
with  the  result  that  offers  of  employ¬ 
ment  were  made  only  to  those  who 
could  meet  the  exacting  standards,  both 
professionally  and  academically,  which 
this  type  of  venture  warrants. 

.  It  is  always  a  pleasant  experience 
when  a  good  idea  pays  off  as  originally 
anticipated.  This  happened  in  the  case 
of  the  Center  program.  It  was  found 
that  a  large  number  of  scientists  and 
engineers  were  quickly  atracted  to  the 
work-study-teach  program  which  was 
being  established  at  the  Center  and, 
although  no  advertisements  or  employee 
solicitations  were  extended,  it  was  pos¬ 
sible  at  all  times  to  keep  up  with  the 
planned  program  of  expansion.  It  is 
most  gratifying  to  note  that  there  was 
no  attempt  made  at  any  time  to  “buy” 
engineers  or  scientists  by  offering  sal¬ 
aries  calculated  to  be  well  above  the 
norms  of  the  universities  or  other  com¬ 
mercial  concerns.  This  is  in  itself  a 
unique  tribute  to  the  nature  of  the 
Center  rather  than  to  a  recruiting  cam¬ 
paign. 


Organization 

The  Advanced  Electronics  Center  is 
organized  along  the  lines  shown  in  the 
block  diagram  of  figure  a.  This  is  a 
simple,  functional  organization,  with 
each  of  the  major  areas  of  research 
and  advanced  development  being  formed 
under  a  Research  Supervisor  who  re¬ 
ports  directly  to  the  Manager.  Each 
major  project,  after  assignment  to  the 
Section  having  primary  cognizance,  is 
organized  on  a  Task  Force  basis.  Men 
are  assigned  to  the  project  from  any 
or  all  of  the  section,  as  their  talents 
.may  be  required,  and  are  placed  under 
the  direction  of  a  Project  Engineer,  to 
whom  they  report  during  the  active 
life  of  the  project.  This  completely 
fixes  responsibility  and.  at  tlie  rame 
time,  permits  a  facile  utilization  of  tlie 
diverse  talents  avr.ila!)Ie  in  the  different 
sections. 

The  activities  of  the  Advanced  Elec¬ 
tronics  Center  are  divided  between  ad- 
vanced  development  and  research.  In 
general,  the  advanced  development  ac¬ 
tivities  are  concerned  with  systems  in 
the  broadest  and  most  complex  sense, 
covering  the  entire  field  of  electronics 
and  the  allied  sciences.  The  research 
activities  are  concerned  primarily  with' 
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those  theoretical  analyses,  techniques, 
and  components  problems  which  are 
necessary  to  support  and  enhance  the 
systems  research  effort.  In  addition, 
independent  research  programs  have 
been  established  in  certain  areas  of 
critical  interest. 

The  advanced  development  activities 
are  carried  out  by  the  Airborne  Sys¬ 
tems  Section,  Ground  and  Shipborne 
Systems  Section  and  the  Special  Proj¬ 
ects  Section.  These  sections  are  pres¬ 
ently  engaged  in  systems  research  and 
development  on  military  systems,  with 
particular  emphasis  on  fundamental 
problems  of  air  navigation,  air  defense, 
guided  missile  control,  electronic  war¬ 
fare,  and  airborne  detection  systems. 
While  most  of  these  projects  are  clas¬ 
sified  in  nature,  they  are  sufficiently 
basic  to  permit  the  build-up  of  skilled 
task  forces  capable  of  being  applied  to 
either  military  or  commercial  problems 
in  the  years  to  come. 

The^ Analytical  Section,  as  its  name 
implies,  is  concerned  with  research  of 
a  highly  analytical  nature.  It  is  com¬ 
posed  of  electrical  engineers,  physicists, 
chemists,  and  mathematicians  welded 
into  a  small  but  highly  skilled  organ¬ 
ization.  The  group  has  a  two-fold  func¬ 
tion:  first,  to  conduct  basic  studies  in 
new  or  relatively  unexplored  fields  in¬ 
volving  operations  research,  communica¬ 


tions  theory,  and  the  like;  second,  to 
provide  assistance  to  the  other  sections 
in  accomplishing  the  analytical  por¬ 
tions  of  their  advanced  development 
program.  The  activities  of  this  group 
have  proved  so  productive  that  it  is 
being  continuously  expanded  in  size  and 
scope.  A  large  scale  analogue  com¬ 
puter  installation  is  underway  as  a 
working  tool  for  this  group. 

The  Techniques  and  Components  Sec¬ 
tion  is  the  newest  section  conceived 
in  the  Center’s  scheme  of  operation. 
Its  activities  encompass  most  of  the 
basic  research  to  be  conducted  at  the 
Center,  especially  unclassified  research. 
Emphasis  is  placed  upon  the  creation 
of  techniques  and  components  sug¬ 
gested  by  the  needs  of  the  systems 
sections. 

The  nucleus  of  the  group  is  a  collec¬ 
tion  of  specialists  in  such  fields  as  mi¬ 
crowave  antennas,  computers,  seismol¬ 
ogy,  microwave  receivers,  optics,  sub¬ 
miniaturization,  psychology,  infrared, 
and  other  widely  varied  fields  of  inter¬ 
est  to  the  Center.  This  nucleus  is  sup¬ 
plemented  by  staff  members  and  gradu¬ 
ate  students  from  Cornell  University 
who  operate  on  a  part  or  full-time  re¬ 
tainer  basis  and  contribute  a  vast  fund 
of  basic  knowledge  which  can  be  util¬ 
ized  by  all  of  the  Center’s  scientific 
groups. 


Facilities 

Aiding  the  staff  of  creative  engineers 
and  scientists  is  a  specially  trained 
group  which  provides  all  essential  tech¬ 
nical  services  such  as: 

Mechanical  Design.  A  complete  me¬ 
chanical  design  and  design  drafting 
section  is  available.  Skilled  designers 
and  detailers  work  closely  with  the  engi¬ 
neers,  and  remove  from  them  much  of 
the  routine  load  concerned  with  actual 
equipment  design.  This  permits  the 
application  of  good,  consistent  design 
practice  to  experimental  equipment. 
Such  a  highly  desirable  practice  is  not 
allowed  to  interfere  with  freedom  of 
action  in  regard  to  the  design  and  con¬ 
struction  of  breadboard  circuits  in  the 
laboratory,  and  is  aimed  primarily  at 
relieving  the  engineers  of  all  routine 
design  chores. 

Fabrication,  A  complete  model  shop 
has  been  established  at  the  Center, 
manned  by  skilled  craftsmen.  It  is  sup¬ 
plemented  by  fabrication  and  welding 
facilities  maintained  by  Mohawk  Air¬ 
lines,  just  across  the  street  from  the 
Center.  These  facilities  are  -further 
augmented  by  local  industry  and  by 
Cornell  University. 

Duplication.  A  completely  equipped 
photographic  laboratory  is  available  to 
the  Center  engineers  in  addition  to  all 
normal  duplication  facilities. 


Organization  of  the  Center,  designed  to  achieve  maximum  operating  efficiency. 
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Flight  Test.  Arrangements  have  been 
made  with  the  neighboring  Mohawk 
Airlines  for  complete  flight  test  facil¬ 
ities,  including:  installation  crews, 
flight  crews,  maintenance,  ground-air 
radio  communications,  and  other  sup¬ 
porting  facilities. 

Library.  A  complete  library  and 
reading  room  is  available  at  the  Cen¬ 
ter.  In  addition,  all  Cornell  University 
library  facilities  are  available  to  the 
scientific  staff  of  the  Center. 

Technical  Publications.  Technical  re¬ 
ports  and  publications  are  handled 
through  an  experienced  staff  of  techni¬ 
cally  trained  personnel  interested  in 
the  art  of  narration  and  exposition. 
This  staff  is  set  up  to  ease  the  writing 
burden  of  the  scientist  and  to  produce 
and  publish  all  scientific  literature  con¬ 
ceived  by  the  scientist  for  purposes  of 
periodical  or  report  form  publication. 
The  scientist  is  encouraged  to  write 
extensively  in  his  particular  field  by  the 
aids  provided  in  this  section,  the  aids 
including  writing  assistance,  editing, 
technical  illustrating  and  the  assump¬ 
tion  of  detailed  publication  respon¬ 
sibilities. 

• 

To  round  out  the  organization  of  the 
Center,  there  is  a  complete  administra¬ 
tive  staff.  This  staff  has  been  formed 
for  the  purpose  of  serving  the  engineer¬ 
ing  and  scientific  groups  rather  than 
directing  them.  Every  effort  has  been 
made  to  keep  all  detailed  administra¬ 
tive  chores  out  of  the  hair  of  the  Su¬ 
pervisors  in  order  that  the  latter  indi¬ 
viduals  can  devote  their  efforts  to  crea¬ 
tive  thinking  and  technical  leadership. 
In  general,  the  technical  level  of  the 
engineering  group  is  so  high  that  there 
is  little  need  for  establishing  strict  pro¬ 
cedures;  hence,  the  administrative 
group  is  concerned  with  services  rather 
than  routines.  This  permits  a  full-time 
concentration  on  the  all-important  areas 
of  purchasing,  accounting,  employee 
services,  security,  etc.  The  net  result  is 
a  smooth  running  organization  free  of 
burdensome  restrictions  and  in  com¬ 
plete  control  of  its  internal  routines  and 
finances. 

It  is  interesting  to  note  the  unusual 
operational  characteristics  of  the  Cen¬ 
ter  even  within  the  company  structure 
of  General  Electric  from  a  production 
standpoint.  Basically,  one  may  say  that 
the  Center  is  formed  to  conceivo~hew 
techniques  and  prototype  systems  for 
the  product  design  and  manufacturing 
organizations  of  the  Commercial  and 
Government  Equipment  Department  of 
the  Electronics  Division.  It  is  just  such 
an  organizational  tie-in  with  the  groups 
which  will  ultimately  manufacture  the 
equipment  that  insures  a  rapid  and  or¬ 
derly  transition  from  the  advanced  de¬ 
velopment  or  “idea”  stage  to  produc¬ 
tion  equipment.  The  continuous  tem¬ 
pering  of  the  Center’s  programs  by 
a  realization  of  what  is  physically  real¬ 
izable  in  the  factory  is  aimed  at  cut¬ 
ting  months,  and  even  years,*  from  this 
transition  period.  At  the  same  time, 
the  constant  exposure  to  academic  phil- 
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osopliy  prevents  these  practical  con¬ 
siderations  from  dominating  research 
activities.  The  result  is  a  stimulating 
environment  which  is  unique  in  the 
electronics  industry. 

While  the  Center  is  a  part  of  the 
Commercial  and  Government  Equip¬ 
ment  Department,  its  activities  are 
closely  allied  to  those  of  a  number  of 
other  research  and  development  organ¬ 
izations  within  the  General  Electric 
family.  Each  of  these  organizations 
possesses  special  skills  which  are  con¬ 
stantly  on  tap  through  an  extensive  and 
effective  liaison  -activity.  Among  the 
more  prominent  of  these  groups  are  the 
following: 

The  Research  Laboratory  at  Schenec¬ 
tady  which  conducts  fundamental  re¬ 
search  programs  of  a  very  broad  nature 
for  all  divisions  of  the  Company. 


An  engineer  is  shown  investigating  a  particular  technique  for  displaying  information  on  a 
PPI.  Many  radar  systems  require  a  composite  electronic  display  of  radar  video  on  which 
is  superimposed  significant  markers,  numbers  and  symbols,  and  the  Center  is  actively  engaged 
in  development  work  pertaining  to  display  accuracy  and  to  the  reduction  of  equipment 

complexity. 


The  General  Engineering  Laboratory 
at  Schenectady  which  deals  with  broad 
engineering  problems  of  interest  to 
many  divisions  of  the  Company. 

The  Electronics  Laboratory  at  Syra¬ 
cuse  which  carries  on  a  program  of  ap¬ 
plied  research  of  a  more  specialized 
nature  than  that  of  the  Research  Labo¬ 
ratory. 

The  Aircraft  and  Ordnance  Systems 
Division  of  the  Defense  Products  Group, 
whose  advanced  development  groups 
pioneer  in  the  complex  field  of  modern 
ordnance. 

The  existence  of  these,  and  other, 
laboratories  within  the  Company  struc¬ 
ture  acts  to  magnify  the  effective  size 
of  the  Center  several  fold.  At  the  same 
lime,  the  decentralization  of  the  man¬ 
agement  function  permits  the  Center 
to  operate  with  the  speed  and  freedom 
of  a  small  company.  The  net  effect  is  a 
very  fast  moving  program,  tailored  to 
the  needs  of  the  military  services  and 
to  industry. 

Scientific  Advisory  Committee 

A  Scientific  Advisory  Committee  com¬ 
posed  of  outstanding  engineers  and 
scientists  lends  a  firm  and  reassuring 
hand  to  the  conduct  of  Center  activities. 


Regular  periodic  meetings  are  held  by 
the  committee  in  order  to  maintain  an 
intimate  working  relationship  between 
the  Center  and  relevant  scientific  fields 
of  activities.  In  addition  to  the  distin¬ 
guished  abilities  of  these  advisers  to 
succesfully  engage  the  comprehensive 
operational  problems  of  a  modern  labo¬ 
ratory  such  as  the  Center,  individual 
members  make  available  their  own  spe¬ 
cialized  talents  and  knowledge  as  is 
required  by*  current  research  and  ad¬ 
vanced  development  programs. 

The  members  of  the  Advisory  Com¬ 
mittee  are: 

Brig.  Gen.  Tom  C.  Rives  (B.S.  in 
E.E.,  and  M.S.  in  E.E,  Auburn  and 
Yale),  USAF  Retired,  Manager  of 
Technical  Military  Liaison,  General 
Electric  Company,  under  whose  broad 
direction  the  Center  functions.  Gen. 
Rives  brings  to  the  Committee  a  rich 
variety  of  experience  in  the  research, 
practice  and  management  phases  of 
electronic  engineering.  This  experience 
was  accumulated  in  successful  accom¬ 


plishments  as  Chief  of  the  Electronics 
Subdivision  of  the  Air  Materiel  Com¬ 
mand  (USAF),  senior  Air  Force  Mem¬ 
ber  of  the  Electronics  Committee  of  the 
Research  and  Development  Board,^  Chief 
of  the  Research  and  Development  Divi¬ 
sion  in  the  Office  of  the  Chief  Signal 
Officer,  Deputy  Air  Communication 
Officer,  and,  upon  retirement  from  the 
USAF,  Research  Associate  Professor  in 
the  Department  of  Electrical  Engineer¬ 
ing  of  the  University  of  Illinois. 

Mr.  H.  R.  Oldfield,  Jr.  (M.S.,  Aero. 
Eng.,  MIT),  Manager  of  the  Center, 
who  is  responsible  for  all  phases  of  the 
Center’s  operation.  Mr.  Oldfield  was 
formerly  a  member  of  the  faculty  at  the 
Massachusetts  Institute  of  Technology, 
serving  as  a  research  assistant  and  in¬ 
structor  in  the  Instrumentation  Labo¬ 
ratory.  While  in  military  service,  he 
was  prominent  in  the  development  and 
application  of  microwave  techniques  as 
applied  to  antiaircraft  fire  control,  and 
was  later  in  charge  of  an  Air  For^e 
program  for  developing  airborne  fire 
control  radar  systems.  Subsequently, 
Mr.  Oldfield  joined  the  General  Elec¬ 
tric  Company  as  an  applications  engi¬ 
neer  and  shortly  thereafter  beoaiPe 
Manager  of  Sales  for  the  Government 
Division.  He  was  Operations  Manager 
of  the  Center  prior  to  his  present  ap¬ 
pointment. 

Prof.  Charles  R.  Burrows  (Ph.D., 
Physics,  Columbia),  who  is  Director  of 
the  School  of  Electrical  Engineering  of 
Cornell  and  one  of  two  Associate  Chief 
Scientists  appointed  to  the  Center  on  a 
personal  basis  to  aid  in  the  planning 
and  monitoring  of  Center  activities.  He 
is  a  leading  authority  on  the  pronaea- 
tion  of  electromagnetic  waves  and  has 
contributed  significantly  to  the  develop¬ 
ment  of  the  proximity  fuse,  radar  equip¬ 
ment  and  countermeasures  techniques. 

Prof.  Dale  R.  Corson  (Ph.D.,  Physics, 

‘  Univ.  of  Calif.),  is  a  member  of  the 
Physics  faculty  at  Cornell  and  is  also 
an  Associate  Chief  Scientist  at  the  Cen- 
{Continued  on  page  74,  col.  2) 


The  measurement  of  electromagnetic  horn  patterns  and  phase  centers  is  one  of  the  many 
different  types  of  research  and  development  work  being  carried  on  in  the  field  of  microwaves. 
Problems  ranging  from  electromagnetic  wave  propagation  to  design  and  testing  of  various 
types  of  microwave  antennas  are  being  studied  and  solved. 


28 


SIGNAL.  NOYEMBER-DECEMBER.  195^ 


t'-. 


'■  ■ 


from 


t 


^fot  an  open-mouthed 
monster  waiting  for  a 
snack,  but  a  big  tanker 
after  a  coUision  with  a 
sister  ship.  This  pic¬ 
ture  was  studied  by  the 
Merchant  Marine  In¬ 
spection  Division  which 
investigated  this  ma¬ 
rine  traffic  accident. 


Coast  Guard  Files 


Pictures  play  an  important  role  in  operations  of 
the  Coast  Guard.  Just  as  the  camera  has  become  a  major 
weapon  in  modern  warfare,  so  do  messages  in  picture 
record  important  phases  of  the  Coast  Guard’s  work.  Pic¬ 
tures  of  casualties  at  sea  and  of  structural  failures  in 
vessels  are  used  as  evidence  in  investigations  by  the 
Merchant  Marine  Inspection  and  Technical  Divisions. 


Pictures  of  rescue  operations  serve  not  only  to  inform  the 
public  of  newsworthy  events  but  may  suggest  improve¬ 
ment  in  rescue  operations  and  equipment.  The  camera 
provides  permanent  records  of  split-second  action  which 
often  grow  dim  in  memory.  Truly,  the  picture  has  be¬ 
come  the  foundation  of  visual  communication,  whether 
still  or  motion  or  even  the  fleeting  image  on  a  radar  scope. 


This  shot  of  any  cameraman’s  lifetime  shows  a  tanker  actually  breaking  in  two.  It  comes  from 
the  files  of  the  Coast  Guard’s  Merchant  Marine  Inspection  Division.  Such  pictures  may  indi¬ 
cate  the  presence  of  structural  faults  which  can  be  corrected  in  the  design  of  future  ships. 
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Here  we  have  what  seems  to  be  a  dry-land  launching  of 
a  lifeboat  full  of  passengers.  Actually,  it  is  a  test  of  a 
new  type  of  davits.  The  whole  apparatus  was  built  on 
shore  for  convenience  of  inspection  and  the  passengers 
are  the  mechanics  on  the  job.  Such  tests  often  are  re¬ 
corded  by  motion  picture  for  information  of  Coast 
Guard  technical  officers  who  cannot  be  present  at  test. 


This  passenger  vessel,  the 
Princess  Kathleen^  ran 
aground  and  sank  with¬ 
out  loss  of  life.  Coast 
Guard  pictures  show  how 
the  Princess  Kathleen 
rammed  her  royal  nose 
against  the  unyielding 
shore,  then  slipped  off 
the  rocks  and  sank  in 
deep  water. 
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Americans  ,queen  of  the 
seas,  the  IJ.S.S.  United 
States^  like  the  lowly  tugs 
that  help  her  to  dock, 
must  be  inspected  by  the 
Coast  Guard.  Here  mer¬ 
chant  marine  inspectors 
observe  an  emergency 
drill  aboard  the  vessel. 
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Servicing  light  buoys  along 
the  coastal  waters  is  one  of 
the  Coast  Guardis  many  aids 
to  navigation,  whether  it  is  a 
time  of  war  or  peace.  Here,  a 
light  buoy  is  hoisted  to  the 
deck  of  the  buoy  tender  for 
overhauling  and  repairs. 


Upper:  In  the  Merchant  Marine  Inspection  Divi¬ 
sion  files,  this  picture  is  marked  ^^Exhibit  6-G.’^ 
It  shows  all  that  remained  of  the  Island  Queen 
which  burned  after  an  explosion  at  Pittsburgh. 
Lower:  An  inspector  views  the  torn  deck  plat¬ 
ing  above  the  fuel  tanks  of  the  Island  Queen. 


From  the  frigid  arctic 
comes  this  view  of  the 
USCG  Cutter  JSorthwind 
at  work  among  the  ice¬ 
bergs.  Still  pictures  such 
as  this,  showing  actual 
working  conditions,  are 
invaluable  to  the  Coast 
Guard  officers  who  make 
plans  for  such  operations. 


Brig.  Gen.  John  J.  Carty  wrote  this  article  for  the  first  and  only  issue  of 
Military  Signal  Communications  published  in  May,  1927,  one  year  after 
the  founding  of  the  American  Signal  Corps  Association.  Although  written 
after  World  War  I,  his  words  can  he  readily  adapted  to  the  situation  today. 


The  military  operations  of  the  late  war  demon¬ 
strated  on  a  colossal  scale  the  vital  necessity  of  rapid 
intercommunication  between  armies,  and  between  the 
individual  units  within  each  army. 

The  capacity  for  intercommunication  has  meant  so 
much  in  the  evolution  of  the  military'  organism,  and  will 
certainly  come  in  the  future  to  mean  so  incalculably 
more,  that  it  cannot  be  regarded  as  anything  less  than 
a  master  element  in  the  shaping  of  its  destiny. 

But  the  destinies  of  the  armies  are  dependent  not  only 
upon  the  activities  in  the  sphere  of  operations,  but  also 
upon  those  in  the  service  of  supply.  In  this  service,  com¬ 
munications  again  exercise  a  controlling  influence. 

In  a  major  emergency,  involving  the  entire  country, 
the  United  States  itself  may  be  regarded  as  a  vast  service 
of  supply,  and  here  again  signal  communications  exercise 
a  dominating  influence  upon  the  total  military  situation. 

Had  the  late  war  continued  for  another  year,  it  is  safe 
to  say  that  no  activities  in  the  United  States  would  have 
been  permitted  that  did  not  make,  directly  or  indirectly, 
for  the  conduct  of  the  war. 

In  an  emergency  threatening  the  national  existence, 
the  energies  of  the  entire  effective  population  should  be 
directed  to  the  winning  of  the  war. 

The  effective  population,  according  to  this  view,  would 
be  divided  into  two  parts;  those  actually  in  the  military 
and  naval  service  and  those  not  in  the  military  and  naval 
service,  but  engaged  in  operations  necessary  to  the  con¬ 
duct  of  the  war. 

It  does  not  follow  from  this  that  schools  and  theatres 
and  moving  picture  shows  should  be  prohibited,  or  that 
no  fonn  of  amusement  should  be  permitted.  These,  and 
many  other  things,  are  necessary  that  the  national  organ¬ 
ism  should  be  kept  in  a  healthy  condition,  performing 
its  function  in  the  national  defense,  and  that  its  morale 
should  be  sustained. 

It  does  mean,  however,  that  these  and  all  other  activi¬ 
ties  should  have  a  new  orientation;  that  everything 


which  makes,  directly  or  indirectly,  for  the  successful 
conduct  of  the  war  should  be  promoted,  and  everything 
that  makes  against  this  should  be  discontinued. 

Every  citizen  has  responsibilities  and  duties  to  the 
country  in  time  of  peace.  He  also  has  duties  and  respon¬ 
sibilities  in  time  of  war.  So  far  as  engaging  in  actual 
military  service,  these  duties  are  now  well  understood, 
and  are  defined  or  are  capable  of  being  defined  by  law. 

For  these  duties,  individuals  prepare  themselves  by 
attendance  at  training  camps,  by  study,  and  by  various 
means  which  are  becoming  available  to  the  patriotic 
citizen. 

But  there  are  other  duties  which  our  citizens  have,  in 
the  event  of  war,  aside  from  actual  service  in  the  Armv 
or  Navy.  These  duties  are  not  so  well  understood,  and 
they  are  not  defined  hy^  law.  In  fact,  I  doubt  if  it  is  pos¬ 
sible  or  desirable  that  they  should  be  definitely  embodied 
in  statutes. 

While  our  citizens  have  come  to  realize  their  indi¬ 
vidual  responsibility  for  military  service,  they  do  not 
yet  appreciate  their  "individual,  collective,  and  corporate 
responsibility  in  the  performance  of  these  other  duties 
to  which  I  have  just  referred. 

Let  me  explain,  for  a  moment,  what  I  mean  by  these 
other  duties: 

A  factory,  let  us  say,  engaged  in  time  of  peace  in  the 
manufacture  of  ornamental  goods,  is  capable  in  time  of 
war  of  manufacturing  equipment  of  vital  importance  to 
the  Army.  This  factory,  whether  owned  by  an  individual, 
a  firm,  or  a  corporation,  is  an  entity  with  an  organiza¬ 
tion  which  has  a  peace-time  function,  as  well  as  a  poten¬ 
tial  war-time  function. 

To  fulfill  its  duty  to  the  nation,  this  entity  should  be 
prepared  in  advance  so  that  it  could  fulfill  its  war-time 
function,  whatever  it  might  be,  just  in  the  same  way 
that  the  individual  citizen  must  be  prepared  to  carry  out 
his  war-time  function,  if  necessary,  by  performing  such 
military  service  as  might  be  assigned  to  him. 
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The  modern  conception  of  the  national  defense  re¬ 
quires  that  we  should  educate  not  only  our  individual 
citizens  in  preparation  for  an  emergency,  but  also  our 
firms,  our  factories,  and  our  corporations.  They,  too, 
should  be  prepared  for  the  national  defense  by  prelimi¬ 
nary  training  and  by  continuous  education. 

An  adequate  program  for  the  national  defense  requires 
that  each  firm  or  factory  or  corporation,  without  any 
exception,  should  know  that  it  has  war-time  duties,  and 
so  far  as  it  can  be  done  in  advance,  they  should  he  in¬ 
structed  in  these  duties. 

Until  these  duties  are  known,  and  until  preparation 
has  been  made  for  their  performance,  no  army,  however 
large,  will  be  adequate  for  the  national  defense.  Without 
such  support,  no  commanding  general,  however  great 
may  be  his  military  genius,  and  no  body  of  men.  how¬ 
ever  brave  and  well-disciplined  they  mav  be,  can  win 
the  ultimate  victory. 

The  individual  citizen  who  is  destined  for  the  military 
service  is  removed  from  his  civilian  environment  and 
placed  under  military  control  where  he  rei’eives  his  mili¬ 
tary  education  and  training  and  discipline.  The  United 
States  Army  has  abundantly  demonstrated  its  ability  to 
effect  the  results  aimed  at  by  this  training. 

But  it  is  not  possible  in  just  this  way  to  train  and  dis- 
<  ipline  and  educate  firms  and  factories  and  corporations. 


The  two  gentlemen  pictured  below  were  founders 
of  the  American  Signal  Corps  Association  in  1926. 
Major  General  Charles  McK.  Saltzman  (left),  then 
Chief  Signal  Officer,  and  Brigadier  General  John  J. 
Carty,  the  first  national  president  of  the  Association, 
saw  the  need  for  a  communications  organization. 
General  Carty  was  the  Chief  Engineer  of  the  AT&T 
during  this  period,  and  it  may  be  interesting  to  note 
that  he  was  the  first  member  of  the  Signal  Corps 
Reserve  to  be  promoted  to  Brigadier  General  after 
outstanding  service  during  World  War  1. 


They  can  not  be  segregated  in  training  camps,  and  edu¬ 
cated  in  the  details  of  their  business  by  military  officers. 
They  must  remain  where  they  are,  and  their  functions 
are  such  that  they  can  not  be  conducted  by  the  military 
establishment  according  to  the  rules  of  war  and  under 
the  army  regulations. 

The  functions  which  the^/  are  to  perform  in  time  of 
war  must  be  directed  towards  an  end  designated  by  the 
military  authorities,  but  the  method  of  functioning  and 
the  type  of  organization  is  that  determined  by  the  na¬ 
ture  of  the  civilian  organism,  itself. 

It  would  not  be  desirable,  even  if  it  were  possible, 
to  place  all  of  these  organizations  in  the  hands  of  the 
military.  They  must,  in  time  of  war,  be  operated  by 
their  own  personnel,  whose  activities  are  governed  by 
the  principles  of  the  civil  organization  rather  than  the 
military. 

Nevertheless,  in  the  event  of  war,  these  activities  have 
an  ultimate  military  objective  and  must  be  oriented  to 
the  demands  of  the  military  situation. 

One  of  the  major  problems  of  preparedness,  therefore, 
is,  in  time  of  peace,  to  educate,  train,  and  develop  these 
civilian  activities  so  that  in  the  event  of  war  they  may 
be  employed  to  the  best  advantage  in  the  national  de¬ 
fense. 

Here  lies  one  of  our  large  problems,  and  a  great  step 
towards  its  solution  consists  in  educating  public  senti¬ 
ment  to  the  truth  of  the  proposition  which  I  have  just 
stated. 

Gratifying  progress  has  been  made  in  this  direction  by 
the  War  Department,  proceeding  under  the  authority 
granted  by  the  Act  of  Congress,  June  4.  1920.  The  re¬ 
markable  response  to  the  call  of  the  War  Department  in 
the  Defense  Day  Tests  is  evidence  of  this. 

Representatives  of  industry  are  cooperating  in  a  great 
nation-wide  movement  to  study  how^  best  to  utilize,  in 
case  of  a  national  emergency,  the  various  agencies  of 
manufacture  and  supply  which  abound  in  the  United 
States.  Many  intricate  questions  have  arisen  and  will 
continue  to  arise,  but  it  is  certain  that  out  of  all  of  the 
work  that  is  being  done,  a  plan  for  the  best  utilization  of 
these  agencies  will  be  developed. 

I  will  not  undertake  to  discuss  this  supply  and  manu¬ 
facturing  problem  in  detail,  for  that  would  be  beyond 
the  scope  of  this  article.  I  shall  call  attention,  how'ever, 
to  one  fact  of  fundamental  importance. 

It  is  essential  that  contracts  be  agreed  upon,  which  will 
provide  a  sound  and  equitable  basis  for  the  purchase 
of  supplies  and  for  the  placing  of  orders  for  manufacture. 

In  the  making  of  such  contracts,  these  considerations, 

I  think,  should  govern: 

War  should  be  regarded  as  an  occasion  demanding 
service.  Whoever  takes  a  war  order  for  the  government, 
is  undertaking  to  perform  a  service  to  the  nation.  This 
should  be  done,  not  in  the  spirit  of  a  peace-time  business 
venture,  but  as  a  war-time  duty. 

In  order  that  it  may  perform  in  the  best  manner  this 
war-time  duty,  the  firm  or  individual  or  corporation 
must  receive  reasonable,  just,  and  adequate  compensation 
from  the  government.  Otherwise  the  contract  cannot  be 
properly  performed,  and  the  interests  of  the  government 
as  well  as  of  the  contractor  will  suffer. 

The  compensation  must  not  be  excessive,  nor  should  it 
be  inadequate.  The  government  should  be  just  as  much 
concerned  to  see  that  the  payment  is  not  too  small,  as 
it  is  to  see  that  it  is  not  too  large. 

The  details  of  such  contracts  involve  many  difficulties, 
but  if  these  principles  are  accepted  in  good  faith,  the 
problem  is  enormously  simplified. 
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Industry 

vs. 

the  Military 

on  the  Manpower  Market 


Every  citizen  is  vitally  affected 
by  the  new  reserve  mobilization  law 
recently  adopted  by  Congress.  Em¬ 
ployers,  military  planners,  and  fam¬ 
ilies  with  men  of  military  age  es¬ 
pecially  must  understand  how  this 
plan  works. 

Designed  to  meet  any  pressing  re¬ 
quirement  for  combat  troops  on  the 
fighting  fronts,  the  law  naturally 
emphasizes  the  military^’s  require¬ 
ments.  But,  because  most  of  their 
young  male  personnel  is  subject  to 
the  new  law,  employers  must  for  their 
own  protection  educate  themselves 
and  their  employees  to  this  new  pro¬ 
gram. 

One  of  the  most  important  features 


of  the  draft  law  is  the  provision  as¬ 
signing  an  eight-year  military  obliga¬ 
tion.  This  is  the  cornerstone  of  the 
new  defense  concept.  From  now  on. 
EVERY  MAN  WHO  ENTERS  THE  ARMED 
FORCES  FOR  THE  FIRST  TIME  BEFORE 
REACHING  HIS  TWENTY-SIXTH  BIRTH¬ 
DAY  IS  REQUIRED  TO  SPEND  A  TOTAL  OF 
EIGHT  YEARS  IN  A  MILITARY  STATUS. 
For  a  man  to  acquire  this  obligation, 
he  must: 

*  Be  initially  enlisted,  appointed, 
or  inducted  / 

*  Into  either  the  regular  or  re¬ 
serve  forces, 

*  After  19  June  1951,  and 

*  Prior  to  attaining  his  26th  birth¬ 
day. 


The  entire  eight-year  period  does 
not  have  to  be  spent  in  active  mili¬ 
tary  service.  Part  of  the  time  may 
be  spent  at  home  as  a  member  of  a 
reserve  component. 

Executives,  supervisors,  personnel 
men,  foremen  and  straw  bosses  are 
speculatively  eyeing  next  year’s  crop 
of  high  school  and  college  graduates. 
Your  organization  may  have  sev¬ 
eral  training  programs  available  for 
them — to  fill  your  expected  needs  for 
executive  and  administrative  person¬ 
nel  and  technicians.  You  may  have 
a  more  immediate  need  for  men  as 
laborers. 

In  the  past,  it  has  been  a  relatively 


Military  Liability  of  Obligors 
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Industrialists  must  be  aware  of  the  new  mobilization  program  out¬ 
lined  by  Congress.  Here  is  an  explanation  of  how  employers  can 
best  stabilize  their  working  forces  of  draft-eligible  personnel. 


by  Captain  Burton  P.  Daugherty,  Jr.,  USMCR 


simple  task  to  procure  qualified  per¬ 
sonnel.  Employers  canvassed  schools, 
ioterviewed  prospective  candidates^ 
and  took  the  best  qualified  men.  Even 
with  the  draft  taking  big  chunks  out 
of  the  manpower  market,  this  process 
suffered  no  great  setback.  Veterans 
seeking  employment  were  matured  by 
military  service  —  they  may  have 
gained  valuable  experience.  Most 
important,  they  were  draft  exempt. 

Now  this  is  changed.  With  the 
eight-year  obligation,  most  prospec¬ 
tive  employees  are  veterans  with  a 
string  attached  to  them.  They  are 
liable  to  recall  as  reservists. 

If  you  intend  to  engage  in  defense 
production  during  wartime,  you  will 
be  competing  with  the  military  on 
the  manpower  market.  And  you  will 
come  to  market  with  a  thin  purse. 
The  scales  are  weighted  because  most 
of  your  prospective  employees  al¬ 
ready  are  tied  to  the  military.  More 
simply,  the  military  is  permitted,  by 
law,  to  have  its  thumb  on  the  scales. 
After  the  typical  inductee  has  been 
released  from  his  two-year  period  of 
active  duty,  he  still  has  six  years  to 
serve  in  the  reserve.- 

Employers  are  now  forced  to  adapt 
their  planning  to  meet  this  situation. 
Two  factors  count  on  the  employer’s 
side,  however.  The  first  is  a  provi¬ 
sion  of  the  law  dealing  with  any  fu¬ 
ture  recall  of  reservists,  the  other  a 
Department  of  Defense  regulation 
providing  for  recall-delay  of  key  de¬ 
fense  workers. 

Obviously,  the  reserve  forces  will 
eventually  be  filled  with  thousands  of 

{Continued  on  page  74,  col.  3) 


Mobilization  Categories  tor  Reservists 
with  Military  Obligations  under  the 
Universal  Military  Training  and  Service  Law 
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by  Frank  Smith 


In  publishing  the  first  manual  on  photographic  processes  and 
techniques,  an  explanation  of  the  Daguerre  method,  Dr.  James 
R.  Chilton  made  a  great  contribution  to  photography  in  America. 


Frazer  of  the  L  niversity  of  Pennsylvania,  and  the  Aew 
Y  ork-  Observer  gave  over  the  entire  back  page  of  its 
November issue  for  a  complete  reprint  of  an  English 
translation  which  had  just  arrived  from  London  on  the 
crack  steamer  Liverpool.  But  Dr.  Chilton’s  book  was  the 
first  time  that  the  text  was  available  in  separate  form. 


Not  long  aftkk  thk  daglkrreotype  ,  process  was 
disclosed  by  the  French  Government  at  a  public  meeting 
in  Paris  on  August  19,  1839,  a  small  group  of  scientifi¬ 
cally  and  mechanically  minded  men  in  New  York  City  at 
once  constructed  equipment,  prepared  plates  and  chem¬ 
icals,  and  began  experiments.  These  pioneers  included 
Samuel  F.  B.  Morse,  portrait  painter  and  inventor  of  the 
electric  telegraph,  John  W.  Draper,  Professor  of  Chem¬ 
istry  at  the  University  of  the  City  of  New  York,  Alexan¬ 
der  S.  Wolcott,  instrument  maker,  James  R.  Chilton, 
and  D.  W.  Seager.  In  making  their  first  photographic 
trials,  they  followed  the  directions  which  Daguerre  gave 
in  one  chapter  of  his  book  published  in  Paris.  To  Dr. 
Chilton  belongs  the  honor  of  having  published  the  first 
separate  edition  of  these  working  instructions  to  appear 
in  America. 

Born  in  New'  York  City  in  1808,  he  was  a  practicing 
physician  and  chemist  of  note  when  the  first  news  of 
Daguerre’s  invention  crossed  the  Atlantic.  He  subse- 
(juently  opened  one  of  the  first  supply  houses  for  photo¬ 
graphic  materials,  and  it  is  said  that  he  backed  Edward 
Anthony  in  his  first  commercial  venture  in  that  field. 
He  also  took  daguerreotype  portraits. 

The  manual  which  he  published,  an  illustrated  pam¬ 
phlet  of  16  pages,  has  only  rec'ently  come  to  light.  It  is 
titled  Full  Description  oj  the  Daguerreotype  Process  as 
Published  by  M.  Daguerre,  and  bears  the  imprint  New 
York,  For  Sale  by  J.  R.  Chilton,  1840.  The  only  copies 
thus  far  located  are  in  the  Library  of  the  U.  S.  Patent 
Office,  in  the  George  Eastman  House,  and  in  the  collec¬ 
tion  of  Alden  Scott  Boyer  of  Chicago.  The  text  is  re¬ 
printed  from  the  periodical  American  Repertory  Arts, 
Sciences  and  Manufactures  for  March,  1840.  This  was 
not  the  first  time  that  Daguerre’s  work  had  been  pub¬ 
lished  in  America;  already  the  Journal  of  the  Franklin 
Institute,  in  it^  November,  1839,  issue  had  brought  its 
readers  a  translation  from  the  pen  of  Professor  J.  W. 
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This  article  first  appeared  in  Image,  Journal  of  Photog¬ 
raphy  of  the  George  Eastman  House.  Photographs  are 
from  the  Technical  Library  of  the  U.  S.  Patent  Office. 
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Of  even  more  interest  than  Daguerre’s  text  are  the 
editorial  additions.  An  exposure  table,  prepared  by  D. 
W.  Seager,  may  well  be  the  earliest  ever  to  be  printed. 
It  shows  exposures  varying  from  5  minutes  to  1  hour 
and  10  minutes!  Already  the  first  photographers  were 
making  improvements.  “The  preceding  pages  describe 
fully  the  process  of  Daguerre,”  the  editor  states.  “It 
could  not,  however  be  supposed  that  the  peculiar  spirit 
<»f  American  enterprise  would  rest  satisfied  with  this; 
and,  accordingly,  no  sooner  had  those  engaged  in  the 
experiments  fully  satisfied  themselves  that  the  process 
was  practically  given,  than  they  almost  immediatelv  con¬ 
ceived  it  possible  to  effect  similar  results  by  more  simple 
and  less  expensive  means.” 

Four  improvements  are  noted:  the  substitution  of  a 
single  meniscus  lens  for  the  costly  combination  of  Da¬ 
guerre;  dispensing  with  the  use  of  nitric  acid;  polishing 
the  plate  with  rotten  stone;  and  the  substitution  of  a 
shallow  iodizing  box  for  the  deeper  one  of  Daguerre, 
thus  shortening  the  time  required  to  sensitize  the  silvered 
copper  plate.  Truly,  Yankee  ingenuity  was  working  fast 
during  those  first  few  months  of  photography  in  America. 
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"Table  of  General  Rules.  For  exposure  of  the  plate  in  the  camera, 
in  taking  exterior  views."  So  reads  the  caption  for  this  table  in  the 
manual  compiled  by  Dr.  Chilton.  The  exposure  table  had  been 
prepared  in  New  York  by  D.  W.  Seager. 
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Besides  this  publication  of  Chilton’s,  another  photo¬ 
graphic  manual,  not  dissimilar,  was  published  in  Boston 
at  almost  the  same  time.  It  is  titled  Description  of  the 
Daguerreotype  Process;  or,  A  Summary  of  M.  Ggurand's 
Public  Lectures,  according  to  the  principles  of  M,  Da¬ 
guerre,  and  bears  the  imprint  of  Dutton  and  Wentworth, 
Boston  1840.  It  is  a  resume,  rather  than  a  translation, 
of  Daguerre’s  instructions.  The  author,  Francois  Gou- 
raud,  had  come  to  this  country  from  France  to  peddle 
daguerreotype  apparatus,  and  conducted  public  demon¬ 
strations  in  New  York,  Providence,  Boston,  and  Niagara 
Falls.  The  George  Eastman  House  has  a  complete  daguer¬ 
reotype  outfit  which  he  sold  to  Samuel  Bemis  in  Boston 
on  April  15,  1840.  The  exact  date  when  his  booklet  was 
printed  is  not  known:  certainly  it  must  have  appeared 
after  March  25,  1840,  for  an  advertisement  from  a  Bos¬ 
ton  newspaper  of  that  date  is  reprinted  in  the  text. 

If  Chilton  acted  with  the  characteristic  Yankee  speed 
of  the  day,  it  would  not  at  all  be  improbable  that  he 
published  Daguerre’s  manual  immediately  or  ^shortly 
after  its  appearance  in  the  American  Repertory  of  March. 
If  this  assumption  is  correct,  then  Chilton  should  be 
credited  with  having  published  the  first  separate  book  on 
photography  in  America,  thereby  starting  a  long  line  of 
literature  that  was  to  follow. 


Pages  from  the  16-page  manual  are  reproduced  from  photostat 
copies  of  the  book  to  demonstrate  the  thoroughness  of  Dr.  Chilton 
in  explaining  the  Daguerre  techniques. 
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SKILL  Gets  the  Mesi 


The  Signal  Corps  rightfully 
prides  itself  in  being  able  “to  get  the 
mesage  through.”  Id  the  average  ob¬ 
server  this  seems  to  be  a  simple 
enough  operation.  However,  if  he 
stops  to  think  for  a  moment  or  two, 
he  realizes  the  vast  amount  of  tech¬ 
nical  training  necessary  to  accom¬ 
plish  this  mission. 

While  reflecting  on  this  training, 
he  discovers  that  the  foundation  for 
“getting  the  message  through”  really 
rests  with  the  skill  of  the  instructor. 
The  true  concept  of  instructional  skill 
implies  two  attributes — speed  and 
accuracy.  In  order  to  accomplish 
these  attributes  the  teacher  must  have 
a  thorough  understanding  of  his  re¬ 
sponsibilities  to  his  students  and  to 
himself,  if  he  is  to  train  technicians 
in  the  shortest  possible  time. 

The  teacher  of  today  must  have  the 
quality  of  greatness.  It  must  be  real, 
it  must  be  rooted  in  the  character  of 
the  man.  “He  is  great,”  said  Emer¬ 
son  “who  is  what  he  is  by  Nature.” 
And  the  teacher  of  today  can  be  great 
only  if  there  is  in  him  the  stuff  of 
greatness — simple  honesty,  simple  in¬ 
tegrity. 

The  demands  imposed  upon  teach¬ 
ers  by  tbe  fast  moving  technological 
development  of  our  day  have  altered 
the  conditions  of  teaching.  But  the 
art  of  teaching  is  untouched  by  these. 
The  art  of  the  teacher,  grown  out  of 
the  demands  imposed  upon  him  by 
human  needs,  remains  essentially 
w^hat  it  has  always  been. 

This  idea  can  be  expressed  another 
way  by  saying  that  the  teacher  of 
today  must  not  only  be  well-groomed 
in  the  “SB’s,”  but  also  in  the  “X”  of 
the  human  equation.  He  must  have  a 
keen  interest  in  people,  he  must  be 
dedicated  to  the  task.  The  human 
equation  is  the  most  critical  task  that 
teacher  has  to  face.  It  involves  the 
fostering  of  good  faith  between  the 
student  and  himself. 

This  is  why  certain  teachers  stand 
out  in  memory  beyond  all  the  others. 

I  can  well  remember  my  Latin  teach¬ 
er.  He  was  distinguished  in  appear¬ 
ance;  he  has  eyes  that  were  full  of 
diamonds,  a  fine  face,  a  melodious 


voice.  And  he  knew  and  loved  Latin. 
But  best  of  all  he  had  integrity.  And 
without  this  quality  our  whole  teach¬ 
ing  system  will  break  down. 

Another  instructor  comes  to  mind 
.  .  .  that  kindly  character  in  “Good¬ 
bye,  Mr.  Chips.”  He  typifies  that 
grand  old  teacher  whose  only  pur¬ 
pose  for  being  was  to  teach,  to  share 
his  knowledge  with  others.  And  he, 
too,  had  integrety  rooted  in  his  very 
being  and  even  sought  to  transmit 
that  to  his  boys. 

I  remember  still  another  teacher. 
This  was  a  corporal  assigned  to  this 
post,  who  is,  in  civilain  life,  a  teacher 
in  one  of  our  finest  colleges  in  the 
East.  I  asked  him  to  search  his  past 
for  the  teacher  who  had  helped  him 
the  most,  and  by  way  of  reply,  be 
made  this  observation,  that  “the 
teacher  who  helps  anybody  most  is 
clear,  lucid,  and  explicit  in  all  his  lec¬ 
tures.”  He  also  said,  what  left  upon 
me  a  very  deep  impression,  “that  a 
teacher  must  respect  the  individual 
rights  of  the  student.” 

This  last  comment  goes  back  to  the 


philosophy  of  conduct  implied  in  the 
“X”  of  the  human  equation;  namely, 
good  human  relations.  If  a  teacher 
once  violates  this  concept  he  has  lost 
a  student;  and  there  is  little  chance 
from  then  on  for  meeting  of  the 
minds  of  teacher  and  student;  what 
is  more,  that  student  may  go  into  his 
“shell”  and  find  outlets  in  other  than 
educational  pursuits. 

The  teacher  has  to  play  many  roles 
to  many  people  at  the  same  time.  He 
has  to  be  a  well  informed  instructor 
one  minute  and  a  father-confessor  or 
human  relations  counselor  the  next. 
And  he  will  be  judged  on  his  ability 
to  play  each  role  well. 

Let  us  discuss  some  of  the  finer 
qualities  which  a  teacher  has  to  pos¬ 
sess  in  order  to  qualify  as  an  out¬ 
standing  teacher.  These  qualities  may 
not  be  disclussed  in  any  order  of  sig¬ 
nificance  but  should  be  included  in 
any  list. 

Vitality,  energy,  and  enthusiasm 
for  the  job  of  teaching  should  be 
mentioned.  If  a  person  has  a  zest  for 
his  job  it  wn‘11  show,  and  his  students 


Development  of  technically  competent  Signalmen  is  the  objective  the  teacher  must  always 
keep  in  mind  in  training  instructors  for  The  Signal  School  at  Fort  Monmouth.  Major  Elbert 
R.  Moses,  Jr.  (right),  author  of  this  article,  emphasizes  to  Pvt.  Herbert  E.  Phillips  that 
"Technical  Competence"  and  "Teaching  Ability"  are  qualities  that  must  always  be  kept  in 
balance.  Major  Moses,  who  was  Chief  of  the  Instructor  Training  Branch  for  The  Signal 
School  until  recently,  has  now  returned  to  his  position  as  Associate  Professor  of  Speech  at 

Eastern  Illinois  Stat^  College. 
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will  respond.  One  has  to  have  an 
enthusiasm  which  is  spontaneous  and 
which  comes  from  the  heart.  It  has 
to  be  genuine.  This  enthusiasm  has 
to  be  of  the  infectious  variety  which 
will  stimulate  and  encourage  students. 

Sincerity  and  integrity  are  listed 
because  it  is  an  outrage  against  good 
educational  principles  to  stand  up  be¬ 
fore  a  class  without  these  qualities. 
I  once  knew  a  professor  who  used  his 
position  to  change  the  unmoulded  col¬ 
lege  freshman  mind  on  the  subject  of 
religion.  This  person  was  not  sincere 
in  his  efforts  hut  perpetrated  dialetic 
discussions  for  the  purpose  of  amuse¬ 
ment.  Again,  we  might  have  a  teacher 
who  may  distort  the  facts  or  plagi¬ 
arize  to  suit  his  own  ends. 

The  next  group  of  qualifications 
come  under  the  fourth  “X”  factor  of 
the  human  equation;  good-human  re¬ 
lations.  I  am  including  such  qualities 
as  warmth,  regard  for  the  dignity  of 
the  student,  a  sense  of  humor  which 
includes  knowing  when  to  use  it,  and 
the  recognition  of  the  quality  which 
invokes  neither  sarcasm  nor  ridicule. 

The  folowing  are  the  qualities  of 
an  excellent  instructor;  confidence, 
poise,  power  of  expression — gram¬ 
matical  as  well  as  oral,  and  a  good 
classroom  personality  and  technical 
competence. 

Thse  qualities  may  get  one  into 
trouble  if  he  does  not  balance  them 
with  what  one  might  call  “technical 
competence.”  On  the  other  hand,  if 
one  has  the  technical  know-how  and 
can  not  share  his  knowledge,  he  will 
not  be  accepted  as  a  good  teacher. 

There  is  another  quality,  an  addi¬ 
tional  sense,  which  some  few  instruc¬ 
tors  possess  to  a  greater  or  lesser  de¬ 
gree.  This  is  a  certain  intuitive  “feel 
for  the  clas  which  tells  them  when 
to  have  a  discussion,  a  lecture,  or 
when  to  have  an  application  or  dem¬ 
onstration.  This  is  something  that  is 
not  learned  out  of  books,  and  some 
teachers  never  learn  it.  Some  teachers 
never  learn  when  their  subject  is  get¬ 
ting  across.  That  is  probably  the 
reason  some  never  get  a  “charge  or 
“bang”  out  of  teaching.  Yet,  this  i? 
the  teacher’s  real  recompense;  one 


cannot  measure  it  in  dollars  and 
cents. 

Personal  appearance  should  not  be 
taken  for  granted  in  a  civilian  or  mili¬ 
tary  situation;  it  should  be  stressed 
that  a  teacher  be  neat  and  dressed  in 
good  taste.  If  he  wears  too  much 
“fruit  slaad”  (in  the  military  situa¬ 
tion)  there  might  be  a  tendency  on 
the  part  of  some  students  to  spend 
some  time  trying  to  figure  out  what 
each  ribbon  stands  for. 

As  I  conclude  this  list  there  is  one 
more  quality  which  comes  to  my 
mind  and  that  one  is  loyalty.  This 
means  loyalty  to  one’s  superior  and 
particularly  to  oneself.  It  is  an  over¬ 
all  quality  which  the  good  instructor 
has.  It  carries  with  it  the  thought 
that  you  must  be  true  to  yourself  and 
then  you  can  be  true  to  others. 

It  is  possible  that  each  of  you  has 
had  at  least  one  teacher,  who  stands 
out  above  all  the  others.  You  may  be 
hard  pressed  to  know  why  you  liked 
him,  hut  there  was  something  distinc¬ 
tive  about  him;  some  quality  which 
brought  him  into  tune  with  your  per¬ 
sonality  and,  of  course,  your  think¬ 
ing.  Could  this  quality  have  been  in¬ 
tegrity  to  the  point  of  greatness? 

But  to  say  this  is  not  to  argue  that 
even  the  great  teachers  of  thirty  years 
ago  would  in  our  circumstances  carry 
the  torch  so  effectively  and  well.  The 
teacher  of  today  must  be  great  in  his 
understanding  of  a  world  which  is 
in  turmoil  and  which  at  the  same  time 
is  pushing  the  borders  of  human 
knowledge  almost  to  the  starts.  The 
teacher  of  today  must  be  great  in  his 
knowledge  of  today’s  world,  today’s 
perilous  problems,  today’s  gigantic 
achievements.  The  point  is,  though, 
that  he  cannot  be  great  by  this  means 
alone.  He  must  be  great  first  in  the 
way  those  other  teachers  were  great, 
and  to  their  greatness  he  must  add  a 
special  greatness  which  is  peculiarly 
of  this  day  and  his. 

This  is  a  tall  order,  perhaps.  But 
this  is  what  the  situation  calls  for.  A 
stiuation  bought  about  because  of  the 
ne  ed  for  the  expert  handling  of  the 
intricate  operations  as  in  ^e  sub¬ 
marine  and  airplane.  The  need  for 


The  quality  of  visual  training  aids  for  use  in 
the  classroom  is  pointed  out  by  Dr.  Prank, 
Acting  Chief  of  the  Instructor  Training 
Bureau. 


well  trained  crews  operating  as  one 
man.  When  a  submarine  is  submerg¬ 
ing  there  is  no  time  to  wait  for  that 
flash  of  genius  which  will  tell  you 
what  to  do.  That  crew  has  been  made 
ready  only  by  constant  repetition  of 
each  tiny  opeartion,  which  in  turn, 
has  lead  to  the  acomplishment  of  the 
big  operation.  And  some  very  care¬ 
ful,  painstaking  teaching  went  into 
the  training  of  this  select  crew  to  help 
them  acquire  skill  and  competence. 

Teaching  calls  for  persons  dedi¬ 
cated  to  the  cause  of  teaching  and 
who  possess  character  above  re¬ 
proach.  It  wil  take  a  thoughtful  and 
purposeful  person  to  realize  that  the 
batles  of  tomorrow  and  “the  produc¬ 
tion  of  better  things  for  better  living” 
will  be  won  or  lost  in  the  classrooms 
and  laboratories  of  today.  The  teach¬ 
er  in  our  time  will  need  the  abiltiy 
to  accept  criticism  in  order  to  grow 
and  develop  in  his  role  as  a  teacher. 
In  short,  it  will  take  a  great  man  to 
be  a  great  instructor  in  this  extensive 
and  expansive  technological  age;  and 
the  “mesage  will  get  through”  if  the 
proper  skill  and  training  have  been 
applied. 
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President  Redman  says,  "Communication  is  one  of 
the  most  essential  components  of  an  adequate  Civil 
Defense  system."  In  emphasizing  this  he  makes 
us,  as  AFCA  members,  aware  of  our  responsibility 
to  our  nation  and  to  our  communities. 


As  members  of  the  AFCA,  we  have  pledged  ourselves  to  the  defense 
of  our  nation.  With  our  energies  and  talents,  we  contribute  to  this  defense 
by  our  inventive,  engineering  and  manufacturing  endeavors.  In  both  the 
Services  and  Industry,  we  are  approaching  our  goal  of  mutual  understanding 
so  necessary  for  the  defense  effort. 

But  there  is  one  important  part  of  our  security  which,  to  this  time, 
has  not  been  given  proper  rec*ognition — Civil  Defense — the  responsibility 
of  each  of  us.  The  Civil  Defense  program,  as  outlined  by  the  Federal  Civil 
Defense  Agency,  is  an  ambitious  one.  But  without  the  cooperation  of  every 
citizen,  the  program  cannot  he  smcessful  and  effective. 

Communication  is  one.  of  the  most  essential  components  of  an  adequate 
Civil  Defense  system.  Since,  as  communicators  and  electronic  engineers, 
we  have  a  working  knowledge  of  equipment  used,  we  owe  it  to  our  nation 
to  give  our  time  and  experience  to  educate  others  in  the  use  of  the  equip¬ 
ment  and  how  to  maintain  and  service  it.  We  also  would  be  helpful  in 
organizing  local  systems  by  offering  technical  assistance  in  the  solution  of 
complex  problems  and  in  the  selection  and  installation  of  communication 
equipment. 

As  a  group,  chapters  should  arrange  to  participate  in  the  Ground 
Observer  Corps  activities.  This  is  a  very  necessary  service  and  one  weak 
link  in  the  network  is  a  danger  spot.  As  yet,  the  public  fails  to  realize 
its  vital  importance. 

Amateur  operators,  with  their  fixed  and  mobile  units,  are  a  vital  part 
of  the  system.  They  have  always  rendered  invaluable  service  in  any  national 
emergency.  The  AFCA  could  well  take  a  leaf  out  of  the  hook  of  ARRL. 

Through  technical  assistance  and  civic  cooperation,  we  can  render 
inestimable  service  to  our  National  Security  through  Civil  Defense.  Let 
our  “actions  speak  louder  than  words.” 
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Association  Afiairs 


CONVENTION  PLANS  PROGRESS 

Colonel  Percy  G.  Black,  chairman 
of  the  1954  AFCA  Convention,  has 
announced  that  plans  for  a  tour  of 
the  Naval  Ordnance  Laboratory, 
White  Oak,  Maryland,  have  been 
made.  The  visit  will  take  place  on 
Friday,  May  7th,  the  second  day  of 
the  three-day  meeting  to  be  held  at 
the  Shoreham  Hotel  in  Washington, 
D.  C. 

Arrangements  have  been  made  for 
bus  transportation  between  the  Shore- 
ham  and  the  Laboratory,  and  lunch¬ 
eon  will  be  available  there  for  the 
members  and  guests  of  the  Associa¬ 
tion.  The  tour  will  involve  unclassi¬ 
fied  materials  and  areas  at  NOL,  and 
heavy  equipment  furnished  by  other 
departments  of  the  Navy,  the  Army 
and  Air  Force  will  be  set  up  on  the 
grounds  of  the  Laboratory. 

School  Changes  Name 

Central  Radio  and  Television 
Schools  of  Kansas  City,  Mo.  has  offi¬ 
cially  changed  its  name  to  Central 
Technical  Institute.  The  change  in 
name  was  announced  following  a 
recent  meeting  of  the  school’s  Board 
of  Directors  in  Kansas  City. 

In  outlining  the  reasons  for  the 
change,  C.  L.  Foster,  President  of  the 
school,  pointed  out  that  the  name 
Central  Technical  Institute  would  in¬ 
dicate  more  clearlv  to  the  general 
public  the  scope  and  nature  of  the 
school’s  educational  programs. 

In  addition  to  its  technical  training 
division.  Central  will  continue  to  op¬ 
erate  its  training  programs  for  Air-  - 
line  personnel  under  the  title  of  “Air¬ 
line  Training  Division  of  Central 
Technical  Institute.” 

New  6  E  Department  Headed 
By  General  Rives 

Expanding  research  and  develop¬ 
ment  activities  of  the  General  Elec¬ 
tric  Electronics  Division  have  result¬ 
ed  in  the  creation  of  a  Laboratories 
Department  within  the  Division,  it 
was  announced  recently.  Brig.  Gen. 
Tom  C.  Rives  (ret)  has  been  ap¬ 
pointed  manager  of  the  new  depart¬ 
ment  which  includes  the  Electronics 
Laboratory  at  Syracuse  and  the  Ad- 
-vanced  Electronics  Center  .at  Cornell 
University.  (See  story  of  the  Center 
on  page  23.) 


Franklin  Institute  Awards 
Ballantine  Medal 

On  October  21,  1953  Dr.  David  G. 
C.  Luck  of  RCA  Laboratories  re¬ 
ceived  the  Stuart  Ballantine  Medal  of 
The  Franklin  Institute  of  the  State 
of  Pennsylvania.  Dr.  Luck  was 
awarded  the  medal  “For  his  inven¬ 
tion  of  the  Omni¬ 
directional  Radio 
Range,  an  essen¬ 
tial  element  in 
present  day  air 
traffic  control,” 
as  reads  the  cita¬ 
tion  accompany¬ 
ing  the  award. 
Presentation  of 
the  medal  was 
part  of  the  Medal 
Day  ceremonies  held  annually  at  The 
Franklin  Institute. 


AFCA  Director  Appointed  To  Head 
Bomb  Defense  Study 

The  appointment  of  Robert  C. 
Sprague  by  the  Senate  Armed  Forces 
Sub-Committee  on  Preparedness  to 
direct  a  full-scale  study  of  hydrogen 
and  atomic  bomb  defense  was  an¬ 
nounced  on  October  10  by  Senator 
Leverett  Saltonstall  I  R.  Mass. ) ,  head 
of  the  committee. 

Mr.  Sprague  is  well-known  through¬ 
out  the  electrical  and  electronic  in¬ 
dustries  as  chairman  of  the  board  of 
the  Sprague  Electric  Company,  North 
Adams,  Mass,  and  also  for  his  untir¬ 
ing  efforts  on  behalf  of  the  Radio- 
Electronic-Television  Manufacturers’ 
Association  of  which  he  was  former¬ 
ly  president  and  is  now  chairman  of 
the  board. 

In  announcing  Mr.  Sprague’s  ap¬ 
pointment,  Senator  Saltonstall  said 


the  Senate  Committee  had  decided 
that  the  highly  technical  problem  of 
guarding  against  bomb  attack  must 
be  reduced  to  lay  terms  in  order  that 
the  members  themselves  could  better 
understand  the  ramified  details  which 
face  the  nation  in  preparing  its  de¬ 
fenses. 


Eastern  Joint  Computer 
Conference  Announced 

“Information  Processing  Systems 
— Reliability  and  Requirements,”  is 
the  general  theme  of  the  Eastern 
Joint  Computer  Conference  and  Ex¬ 
hibition  sponsored  by  the  Institute 
of  Radio  Engineers,  the  Association 
for  Computing  Machinery  and  the 
American  Institute  of  Electrical  En¬ 
gineers  to  be  held  in  Washington, 
D.  C.  on  December  8th,  9th  and  10th 
at  the  Statler  Hotel.  Speakers  in¬ 
clude:  Dr.  Harold  T.  Engstrom, 
Remington  Rand;  Mr.  John  H.  How¬ 
ard,  Burroughs  Corp.;  Mr.  Joseph 
Samgorinsky,  U.  S.  Weather  Bureau; 
J.  A.  Goetz  and  H.  J.  Geisler,  IBM; 
and  many  other  distinguished  spe¬ 
cialists  in  the  field. 

NEW  POSITION  FOR  GENERAL 
SANDREHO 

The  appoint¬ 
ment  of  Brig. 
General  Peter  C. 
Sandretto,  U.S. 
A.F.R.,  as  Tech¬ 
nical  Director  of 
the  Federal  Tele¬ 
communication 
La  b  or  atories, 
Nutley,  N.  J.,  a 
division  of  Inter¬ 
national  Tele¬ 
phone  and  Telegraph  Corporation, 
was  announced  recently.  He  was  for¬ 
merly  Assistant  Technical  Director. 

General  Sandretto,  an  active  AFCA 
member,  joined’  the  International 
Telephone  and  Telegraph  Corpora¬ 
tion  in  1946  and  has  since  served  in 
key  executive  positions  in  the  IT&T 
System  in  the  field  of  Aeronautical 
Radio  Engineering,  including  that  of 
Director  of  Aviation  of  the  Inter¬ 
national  Telecommunication  Labora¬ 
tories.  He  was  appointed  Assistant 
Technical  Director  of  Federal  Tele¬ 
communication  Laboratories  in  1948. 
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AFCA  Group  Members 

Communications — ^Electronics — Photography 

Listed  below  are  the  firms  who  are  group  members  of  the  Armed  Forces  Communications 
Association.  By  their  membership  they  indicate  their  readiness  for  their  share  in  indus¬ 
try's  part  in  national  security.  Each  firm  nominates  several  of  its  key  employees  or  officials 
for  individual  membership  in  AFCA,  thus  forming  a  group  of  the  highest  trained  men  in 
the  electronics  and  photographic  fields,  available  for  advice  and  assistance  to  the  armed 
services  on  research,  development,  manufacturing,  procurement,  and  operation. 


Acme  Telectronix 
Admiral  Corporation 
Air  Marine  Motors,  Inc. 

Allied  Radio  Corporation 
Almo  Radio  Company 
Altec  Lansing  Corporation 
American  Cable  &  Radio  Corp. 
American  Institute  of  Electrical 
Engineers 

American  Machine  &  Foundry  Co. 
American  Phenolic  Corporation 
American  Radio  Relay  League 
American  Telephone  &  Telegraph  Co. 
Ampex  Electric  Company 
Anaconda  Wire  &  Cable  Company 
A.  R.  F.  Products,  Inc. 

Argus  Cameras,  Inc. 

Arnold  Engineering  Company 
Atlas  Precision  Products  Co. 

Audio  Products  Corporation 
Automatic  Electric  Company 
Automatic  Electric  Sales  Corp. 
Baltimore  News  Post 
Barry  Corporation,  The 
Bell  Telephone  Company  of  Pa. 
Bendix  Radio 
Bliley  Electric  Company 
Breeze  Corporations,  Inc. 

Burnell  &  Company 

California  Water  &  Telephone  Co. 

Cambridge  Thermionic  Corp. 

Capitol  Radio  Engineering  Inst.,  Inc. 
Cargo  Packers  Inc. 

Carolina  Telephone  &  Telegraph  Co. 
Central  Radio  and  Television  Schools 
Chesapeake  &  Potomac  Tel.  Co. 
Churchill  Cabinet  Co.  yv 
Cincinnati  &  Suburban  Bell. Tel.  Co. 
Collins  Radio  Company 
Columbus  Process  Co.,  Inc. 

Copperweld  Steel  Company 
Coriiell'Dubilier  Electric  Corp. 

Crosley  Division-Avco  Mfg.  Corp. 

De  Vry  Corporation 

Diamond  State  Telephone  Co. 

Downing  Crystal  Company 

Dukane  Corporation 

DuMont,  Allen  B.,  Laboratories,  Inc. 

Eastern  Air  Devices,  Inc. 

Eastman  Kodak  Company 
Electronic  Associates,  Inc. 

Elgin  Metalformers  Corporation 
Espey  Manufacturing  Co.,  Inc. 

Federal  Mfg.  and  Engineering  Corp. 
Federal  Telephone  &  Radio  Corp. 
General  Aniline  &  Film  Corp. 

General  Cable  Corporation 
General  Communications  Co. 

General  Electric  Company 
General  Insulated  Wire  Works,  Inc. 


General  Telephone  Corp. 

General  Transformer  Co. 

Gilfillan  Bros.,  Inc. 

Globe  Wireless,  Ltd. 

Graflex,  Inc. 

Gray  Manufacturing  Co. 

Guardian  Electric  Mfg.  Co. 
ilallicrafters  Company 
Haloid  Company 

Hammarlund  Manufacturing  Co.,  The 
Hazeltine  Electronics  Corp. 
Heinemann  Electric  Company 
Hercules  Motor  Corp. 

Hoffman  Laboratories  Incorp. 

Hughes  Aircraft  Company 
Hycon  Manufacturing  Company 
Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co. 

Institute  of  Radio  Engineers 
Indiana  Steel  &  Wire  Co. 

International  Business  Machines 
International  Resistance  Co. 
International  Tel.  &  Tel.  Corp. 
Jacobsen  Manufacturing  Co. 

Kellogg  Switchboard  &  Supply  Co. 
Kleinschmidt  Laboratories,  Inc. 

Lavoie  Laboratories 
Leich  Sales  Corporation 
Lenkurt  Electric  Company,  Inc. 

Lenz  Electric  Manufacturing  Co. 

Lewyt  Corporation 

Loral  Electronics  Corporation 

Machlett  Laboratories,  Inc. 

Magnavox  Company 

Majestic  Radio  &  Television,  Inc. 

Mallory,  P.  R.,  &  Co.,  Inc. 

Merit  Coil  and  Transformer  Corp. 
Michigan  Bell  Telephone  Company 

The  Montgomery  Company  _ 

Motorola,  Inc. 

Mountain  States  Tel.  &  Tel.  Co. 

Muter  Company,  The 
National  Cash  Register  Co. 

National  Company,  Inc. 

Nelson  Technical  Enterprises 
New  England  Tel.  &  Tel.  Co. 

New  Jersey  Bell  Telephone  Company 
New  London  Instrument  Co. 

New  York  Telephone  Company 
Northwestern  Bell  Telephone  Co. 

Oak  Manufacturing  Co. 

Ohio  Bell  Telephone  Co. 

O’Keefe  &  Merritt  Company 
Pacific  Mercury  Television  Mfg.  Corp. 
Pacific  Telephone  &  Telegraph  Co. 
Phebco,  Inc. 

Philco  Corporation 
Photographic  Society  of  America 
Pickering  &  Company,  Inc. 

Pioneer  Electric  &  Research  Co.,  The 
Platt  Electronics  Corporation 
Precision  Apparatus  Co.,  Inc. 


Radiart  Corporation 
Radio  Condenser  Company 
Radio  Corporation  of  America 
RCA  Victor  Division 
Radio  Receptor  Company 
Raymond  Rosen  Engineering 
Products,  Inc. 

Ray-O-Vac  Company 

Raytheon  Manufacturing  Company 

Red  Bank  Division 

Bendix  Aviation  Corp. 

Reeves  Instrument  Corp. 

Remington  Rand,  Inc. 

Robco  Mfgr.  Division 
Pilot  International  Corp. 
Saxonburg  Potteries 
Seeburg,  J.  B.  Corporation 
Simmon  Brothers,  Inc. 

Society  of  Motion  Picture  Engineers 
Sonotone  Corporation 
Soundscriber  Corp. 

Southern  Bell  Tel.  &  Tel.  Co. 
Southern  New  England  Tel.  Co. 
Southwestern  Bell  Telephone  Co. 
Sperry  Gyroscope  Company 
Sprague  Electric  Company 
Stackpole  Carbon  Company 
Standard  Coil  Products  Co.,  Inc. 
Standard  Piezo  Co. 

Standard  Research  Institute 
Stewart-Warner  Corporation 
Stromberg-Carlson  Co. 

Stupakoff  Ceramic  &  Mfg.  Co. 
Sylvania  Electric  Products,  Inc. 

Talco  Engineering  Co.,  Inc. 
Technicolor  Motion  Picture  Corp. 
Telephone  Services,  Inc. 

TelepTionics  Corporation 
Teletype  Corporation 
Times  Facsimile  Corporation 
Transmitter  Equipment  Mfg.  Co. 
Trav-ler  Radio  Corp. 

Triad  Transformer  Corp. 

Tung-Sol  Lamp  Works,  Inc. 

United  States  Rubber  Company 
United  Telephone  Co. 

Utah  Radio  Products  Co.,  Inc. 

Voltz  Brothers,  Inc. 

Waterman  Products  Co.,  Inc. 

Wells  Sales,  Inc. 

West  Coast  Telephone  Co. 

Western  Electric  Company,  Inc. 
Western  Union  Telegraph  Co. 
Westinghouse  Electric  Corp. 

Weston  Electrical  Instrument  Corp. 
Whitney  Blake  Co. 

,  Wickes  Engineering  &  Construction  ('o. 
Willard  Storage  Battery  Company 
Wisconsin  Telephone  Company 
Wollensak  Optical  Company 
York-Hoover  Corporation 
Zenith  Radio  Corporation 


42 


SIGNAL,  NOVEMBER-DECEMBER.  1953 


/ 


In  AISiMag  you  have  the 
experience,  the  correct  ceramics 
and  the  tooling  available  for 
ceramics  for  PROJECT 
TINKERTOY  type  insulators.  . 

ALSIMAG  STEATITE 
COMPOSITION  507  combines 
high  strength  and  low 
dielectric  losses.  Produced 
with  great  uniformity  and 
dimensional  accuracy  to  further 
speed,  automatic  assemblies. 
Fully  proved  by  perfomance. 


on  Steatite  and  Titanate  Ceramics 


American  Lava  Tiolektrik  dielec¬ 
trics  with  dielectric  constants 
ranging  from  6  to  more  than 
6000  are  available  from  open 
dies  for  PROJECT  TINKERTOY. 
These  superior  ceramic  conden¬ 
ser  dielectrics  can  be  had  in 
other  sizes  for  this  or  other 
applications. 


ASSISTANCE 

ON  NEW  MODULAR  PROJECTS: 

In  AISiMag  you  have  the  WIDEST 
CHOICE  OF  CERAMIC  MATERIALS, 
both  in  steatites  and  titanates, 
backed  by  the  largest  engineering 
staff  in  the  industry.  Send  us  your 
requirements  for  engineering 
study  and  recommendations. 


AMIRICAH  lAVA  CORPORATION 


and  Manofactoring  Company 


A  Subsidiary  of  Minnesota  Mining 

CHATTANOOGA  5,  TENNESSEE 

OFFICES:  METROPOLITAN  AREA:  67rBroad  St.. Nework. N.J., Mitchell  2-8159  •  SYRACUSE. N.  Y.: 
330  Arlington  Ave.,  Phone  76-5068  •  CLEVELAND:  5012  Euclid  Ave..  Room  2007.  Express  1-6685 
NEW  ENGLAND:  1374  Moss.  Ave..  Cambridge,  Moss.,  Kirkland  7-4498  •  PHILADELPHIA: 
1649  N.  Brood  St..  Stevenson  4-2823  •  ST.  LOUIS:  1123  Washington  Ave.,  Garfield  4959 
CHICAGO:  228  N.  LaSalle  St.,  Central  6-1721  •  SOUTHWEST:  John  A.  Green  Co.,  6815 
Oriole  Dr.,  Dallas  9,  Dixon  9918  •  LOS  ANGELES:  5603  N.  Huntington  Dr.,  Capitol  1-9114 
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AFCA  CHAPTERS 

National  Director  of  Chapters:  Rear  Adm,  William  B,  Ammon 

REGIONAL  ADVISORY  COMMITTEE 

Region  A:  Dan  Greene,  14  Fernald  Drive,  Cambridge  38,  Mass.  ISew  England  States,  ISew  York,  ISew  Jersey, 
Region  B:  J.  H.  LaBrum,  Packard  Building,  Philadelphia,  Pa.  Delaware,  Kentucky,  Maryland,  Ohio,  Pennsylvania, 
West  Virginia  and  Virginia, 

Region  C:  Ralph  S.  Grist,  So.  Bell  T&T  Co.,  Atlanta,  Ga.  Southeastern  States  along  Atlantic  and  Gulf  coasts  —  from 
North  Carolina  to  Louisiana  including  Tennessee, 

Region  D:  Col.  Thos.  F.  Yates,  308  So.  Akard  St.,  Dallas,  Texas.  ISetv  Mexico,  Texas,  Oklahoma,  Arkansas, 
Region  E:  T.  S.  Gary,  1033  W.  Van  Buren  St.,  Chicago,  Ill.  Michigan,  Indiana,  Illinois,  Wisconsin,  Minnesota,  Iowa, 
Missouri,  Kansas,  Nebraska,  North  Dakota,  South  Dakota,  Wyoming,  Colorado, 

Region  F:  Col.  Lloyd  C.  Parsons,  1807  16th  Ave.,  San  Francisco,  Calif.  Arizona,  Utah,  Nevada,  California,  Idaho, 
Oregon,  Montana  and  Washington, 

CHAPTERS:  PRESIDENTS  AND  SECRETARIES 


ATLANTA:  President — W.  K.  Mosley, 
Southern  Bell  T&T  Co.,  805  Peach- 
tree  St.  N.E.,  Atlanta,  Ga.  Secretary 
— R.  L.  Janss,  Southern  Bell  T&T 
Co.,  51  Ivy  St.,  Atlanta,  Ga. 

AVGVSTAXAMP  GORDON :  President 
— Lt.  Col.  Fred  J.  Elser,  820  John's 
Rd.,  Augusta,  Ga.  Secretary — Lt. 
Col.  H.  C.  Williams,  Hq.  SESS, 
Camp  Gordon,  Ga. 

BALTIMORE :  President — George  C. 
Ruehl,  Jr.,  31  East  21st  Street, 
Baltimore,  Md.  Secretary — Plummer 
Wiley,  2906  Silver  Hill  Ave.,  Balti¬ 
more,  Md. 

BOSTON :  Pt’esident  —  Raymond  B. 
Meader,  New  England  T&T  Co.,  185 
Franklin  St.,  Boston.  Secretary  — 
Louis  B.  Dunham,  Franklin  Tech. 
Inst.,  41  Berkeley  St.,  Boston,  Mass. 

CHICAGO:  President  —  William  C. 
DeVry,  1111  Armitage  Ave.,  Chicago, 
Ill.  Secretary — Henry  J.  McDonald, 
Kellogg  Switchboard  &  Supply  Co., 
6650  So.  Cicero  St.,  Chicago,  111. 

CLEVELAND:  President — A1  Gross, 
11462  Euclid  Ave.,  Cleveland,  Ohio. 
Secretary — T.  F.  Peterson,  1434 
Union  Commerce  Bldg.,  Cleveland, 
Ohio. 

DALLAS:  Inactive. 

DAYTON-WRIGHT:  President  — 
George  B.  Meyer,  Westinghouse 
Elec.  Corp.,  32  N.  Main  St.,  Dayton, 
Ohio.  Secretary — George  A.  Gard¬ 
ner,  Westinghouse  Elec.  Corp.,  32 
N.  Main  St.,  Dayton,  Ohio. 

DECATUR:  President  —  William  C. 
Thomson,  Decatur  Signal  Depot, 
Decatur,  Ill.  Secretary — David  W. 
Richardson,  1075  West  King,  De¬ 
catur,  Ill.  ( 

EUROPEAN :  Secretary  —  George  A. 
Spear,  SigSec,  Frankfurt  MiJ,  Post, 
APO  757-A,  New  York. 

FAR  EAST:  Acting  President — Col. 
Wesley  E.  Calkins,  1808  A  ACS 
Wing,  APO  925,  S.  F.  Acting  Secre¬ 
tary — Capt.  Ernest  E.  Miller,  Jr., 
7l8t  SigSvBn,  APO  500,  S.  F. 

FORT  MONMOUTH:  President— Col. 
Joseph  E.  Heinrich,  SigBoard,  Fort 
Monmouth,  N.  J.  Secretary — Lt.  Col 
Lynnford  S.  Wilson,  2  Carty  Ave., 
Fort  Monmouth,  N.  J. 

GULF  COAST:  President  —  Lt.  Col. 
Byron  H.  Gilmore,  OMR  62,  Kees- 
ler  AFB,  Biloxi,  Miss.  Secretary — 
Stanley  G.  Wagar,  625  Laurel 
Court,  Biloxi. 

GREATER  DETROIT :  President — Leo 

J.  Ritter,  16526  Vaughan,  Detroit, 
Mich.  Secretary — J.  W.  Ottinger, 
Michigan  Bell  Tel.  Co.,  1365  Cass 
Ave.,  Detroit,  Mich. 


HAWAII:  President— Col.  A.  E.  Mick- 
elsen,  SigO,  USARPAC,  APO  958, 
S.F.  Secretary — Robert  E.  Dillon, 
Post  Signal,  USARPAC,  APO  958, 
S.F. 

KANSAS  CITY:  President— Robert  E. 
Conrath,  AT&T  Co.,  324  E.  11th 
St.,  Kansas  City,  Mo.  Secretary — 
Jerome  C.  Greene,  AT&T  Co.,  324 
E.  11th  St.,  Kansas  City,  Mo. 

KENTUCKY:  President— Col.  Fred  W. 
Kunesh,  Lexington  Signal  Depot, 
Lexington,  Ky.  Secretary — Merrell 
.Whitmer,  Lexington  Signal  Depot, 
Lexington,  Ky. 

LOUISIANA:  President  —  C.  C.  Wal- 
ther,  714  Howard  Ave.,  New  Or¬ 
leans,  La.  Secretary — A.  Bruce  Hay, 
Southern  Bell  Tel  &  Tel  Co.,  520 
Baronne  St.,  New  Orleans,  La. 

MEMPHIS:  Inactive 

NEW  YORK:  President — Donald  F. 
McClure,  New  York  Telephone  Co., 
140  West  St.,  New  York,  N.  Y.  Sec¬ 
retary — David  Talley,  Fed.  TeL  & 
Radio  Corp.,  100  Kingsland  Rd., 
Clifton,  N.  J. 

PARIS:  President — Maj.  Gen.  F.  L. 
Ankenbrandt,  Hq.  SHAPE,  APO  55, 
c/o  PM,  New  York.  Secretary — 
Maj.  A.  W.  Hall,  Hq.  SHAPE,  APO 
55,  c/o  PM,  New  York. 

PHILADELPHIA:  President  —  Victor 

K.  Cohen,  Victor-Bemard  Indus¬ 
tries,  1511  N.  26th  St.,  Philadelphia, 
Pa.  Secretary — Lt.  Col.  Robert  W. 
Pearson,  RCA  Victor  Div.,  Bldg. 
15-7,  Camden,  N.  J. 

PITTSBURGH:  President  —  S.  E. 
Phillips,  Bell  Tel.  Co.  of  Pa.,  416 
7th  Ave.,  Pittsburgh,  Pa.  Secretary 
— H.  W.  Shepard,  Jr.,  386  Arden 
Road,  Pgh. 

RICHMOND :  Inactive. 

RIO :  Acting  President  —  Herbert  H. 
Schenck,  Caixa  Postal  709,  Rio  de 
Janeiro,  Brazil. 

ROCHESTER:  President — John  Whit¬ 
tle,  Eastman  Kodak  Co.,  343  State 
St.,  Rochester,  N.  Y.  Secretary — R. 
G.  Bowie,  Eastman  Kodak  Co.,  343 
State  St.,  Rochester  4,  N.  Y. 

SACRAMENTO :  President — Brig.  Gen. 
Clarence  P.  Talbot,  McClellan  AFB, 
Calif.  Secretary — C.  A.  House, 
Sacramento  Signal  Depot,  Sacra¬ 
mento,  Calif. 

SCOTT -ST,  LOUIS:  President— Allan 

L.  Eisenmayer,  PO  Box  456,  Tren¬ 
ton,  Ill.  Secretary  —  Howard  D. 
Yund,  1117  St.  Louis  Ave.,  E.  St. 
Louis,  Ill. 

SAN  FRANCISCO :  President  —  Col. 
Lloyd  C.  Parsons,  1807  -  16th  Ave., 
San  Francisco,  Calif.  Secretary  — 
William  R.  Patton,  Lenkurt  Elec. 


Co.,  965  Chestnut  St.,  San  Carlos, 
Calif. 

SEATTLE:  President  —  Alfonzo  A. 
Baird,  Western  Union  Tel.  Co.,  113 
Cherry  St.,  Seattle,  Wash.  Secretary 
— Merrill  R.  Stiles,  916  W.  122nd, 
Seattle. 

SOUTH  CAROLINA:  President— Wal- 
ter  G.  Edwards,  Southern  Bell  T&T 
Co.,  Owen  Bldg,  Columbia,  S.  C. 
Secretary  —  William  R.  Carter, 
Southern  Bell  T&T  Co.,  805  Owen 
Bldg,  Columbia,  S.  C. 

SOUTHERN  CALIFORNIA:  Acting 
President — Loyd  C.  Sigmon,  KMPC, 
5939  Sunset  Blvd.,  Hollywood,  Calif. 

SOUTHERN  CONNECTICUT:  Presi-. 
dent — Edgar  L.  Love,  175  Dessa 
Drive,  Hamden,  Conn.  Secretary — 
James  J.  McKeon,  SoundScriber 
Corp.,  146  Munson  St.,  New  Haven, 
Conn. 

WARREN,  F,E,-CHEYENNE:  Inactive. 

WASHINGTON:  President  —  Thomas 
B.  Jacocks,  General  Electric  Co., 
777  -  14th  St.,  N.W.,  Washington, 
D.  C.  Secretary — D.  A.  Wilkenson, 
General  Electric  Co.,  777  -  14th  St., 
N.W.,  Washington,  D  C. 

STUDENT  CHAPTERS 

CORNELL  UNIVERSITY,  Ithaca,  N.  Y. 

IOWA  STATE  COLLEGE,  Ames,  la. 
President — ^James  D.  Conlan.  Sec¬ 
retary — Marvin  E.  Benson. 

NEW  YORK  UNIVERSITY,  New  York, 
N.  Y.  President — Roger  Berry,  Sec¬ 
retary — Edward  Abelowitz. 

NORTHEASTERN  UNIVERSITY,  Bos¬ 
ton,  Mass.  President — Jerrold  D. 
Atlas.  Secretary — ^James  C.  Manning. 

OHIO  STATE  UNIVERSITY,  Colum¬ 
bus,  O. 

OKLAHOMA  A  &  M  COLLEGE,  Still¬ 
water,  Okla. 

PURDUE  UNIVERSITY:  Lafayette, 
Ind.  President — Allen  Borken;  Sec¬ 
retary — Stanley  S.  Kershaw,  Jr. 

STATE  COLLEGE  OF  WASHINGTON, 

Pullman,  Wash. 

TEXAS  TECHNOLOGICAL  COLLEGE, 

Lubbock,  Texas. 

UNIVERSITY  OF  ALABAMA,  Univer¬ 
sity,  Ala. 

UNIVERSITY  OF  CALIFORNIA,  Ber- 

'  keley,  Calif. 

UNIVERSITY  OF  ILLINOIS:  Urbana, 
Ill. 

UNIVERSITY  OF  VIRGINIA:  Char¬ 
lottesville,  Va.  President — Carl  B. 
Caplinger.  Secretary  —  L.  Myron 
Diamondstein. 

UTAH  STATE  AGRICULTURAL  COL¬ 
LEGE:  Logan,  Utah. 


National  Headquarters  Chapters  Secretary:  Julia  B.  Godfrey 


PHILCO  IS  THE  WORLD’S  LEADING 
MANUFACTURER  OF 
MICROWAVE  EQUIPMENT 


Philco  leads  the  world  in  mass  produc¬ 
tion  of  quality  microwave  equipment  to 
meet  modern  industry’s  demands  for 
relay  systems  of  the  highest  reliahilitv 
and  performance. 

Philco  microwave  components  meet  most 
JAN  (Joint  Army-Navy)  specifications  with¬ 
out  any  changes  in  circuitry,  thereby  per¬ 
mitting  other  users  of  microwave  com¬ 


munications  equipment  to  have  the  built-in 
reliability  required  by  the  Armed  Forces. 
That  is  why  commercial  users  of  Philco 
microwave  equipment  include  many  famous 
names  identified  with  Pipelines,  Railroads, 
Communications  and  Utilities. 

Where  quality  and  reliability  are  important, 
look  to  Philco  .  .  .  world’s  leading  manu¬ 
facturer  of  microwave  equipment! 


For  complete  information  write  to  Department  S 


sjf philco'H)- 

^  QUALITY  ^ 


PHILCO  CORPORATION 

GOVERNMENT  &  INDUSTRIAL  DIVISION 
PHILADELPHIA  44,  PA. 
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apler  the  l^ear — .^u^usta  -  Camp  Jordon 


Atlanta  joint  meeting  with  local  unit  of  Military  Order  of  World  Wars.  L  to  R:  Hugh  L. 
Quarles,  MOWW  commander;  Lt.  Sen.  Alvan  C.  Sillem,  USA  (ret.),  director,  AFCA 
Atlanta  Chapter;  Kelly  Mosley,  president,  Atlanta  Chapter. 


t953  Cli 

Atlanta 

« 

Lt.  General  Mantdn  S.  Eddy,  USA 
(ret.),  who  commanded  the  9th 
Infantry  Division  throughout  the 
North  African,  Sicilian  and  Nor¬ 
mandy  campaigns,  was  guest  speaker 
at  the  joint  meeting  of  the  Atlanta 
AFCA  Chapter  and  the  local  unit  of 
the  Military  Order  of  World  Wars 
on  September  24th.  He  was  intro¬ 
duced  by  Gen.  Edward  T.  Williams, 
his  former  chief  of  staff. 

Discussing  the  military  situation 
in  Europe,  General  Eddy  pointed  out 
that  the  attitude  of  the  American  peo¬ 
ple  had  undergone  a  great  change 
since  the  end  of  World  War  II — 
wishful  thinking  and  complacency 
had  given  way  to  the  realization  of 
the  threat  of  communism  towards 
domination  of  the  world.  He  felt  the 
intervention  in  Korea  was  a  mag¬ 
nificent  demonstration  of  faith  and 
would  pay  great  dividends. 

After  a  detailed  appraisal  of  the 
military,  industrial  and  political 
strength  of  the  USSR,  General  Eddy 
went  on  to  evaluate  the  possibilities 
of  World  War  III.  He  praised  the 
foresight  of  American  leaders  and  of 
the  National  Security  Council.  He 
also  praised  the  work  of  the  NATO, 
the  Marshall  Plan  and  the  Military 
Assistance  Program,  pointing  out  that 
in  1950  the  force  in  Europe  was 
doubtful  and  weak  but  that  todav  it 
is  operating  on  a  defense  plan  which 
is  sound  as  to  tactical  organization 
and  doctrine. 


Lt.  Gen.  Menton  S.  Eddy 


General  Eddy’s  address  was  en¬ 
thusiastically  received  by  the  200 
members  and  guests  present.  Kelly 
Mosley,  president  of  the  Atlanta 
AFCA  Chapter,  and  Hugh  L.  Quarles, 
commander  of  the  MOWW  unit,  acted 
as  co-chairmen  of  the  meeting,  which 
was  held  at  the  Brookhaven  Country 
Club  in  Atlanta.  A  social  hour  and 
dinner  preceded  the  evening’s  pro¬ 
gram. 

Augusta -Camp  Gordon 

Speaking  before  the  September 
meeting  of  the  Augusta-Camp  Gor¬ 
don  Chapter,  Mr.  J.  S.  Bonner,  Gen¬ 
eral  Coordinator  of  Civil  Defense 
Services  of  the  Southern  Bell  Tele¬ 
phone  and  Telegraph  Co.,  told  the 
group  that  “we  kid  ourselves  into  be¬ 
lieving  that  nothing  can  happen  to 
us. 

Long  range  bombing  makes  any 
area  in  the  United  States  vulnerable 
lo  attack,  Mr.  Bonner  pointed  out. 
With  radar  weakest  at  detecting  low 
flying  objects  5,000  feet  or  less  from, 
the  ground,  Mr.  Bonner  stressed  the 
necessity  of  having  trained  ground  ob¬ 
servers  in  round-the-clock  operation 
to  spot  aircraft. 

“There  are  two  or  three  thousand 
of  these  ground  observers  posts  scat¬ 
tered  across  the  nation,”  the  speaker 


said,  “and  they  are  run  entirely  by 
non-paid  civilian  volunteers.”  These 
posts,  he  went  on,  report  to  a  filter 
center  every  plane  sighted,  and  its 
path  is  marked  on  a  map.  The  in¬ 
formation  then  goes  to  a  military 
operated  Air  Defense  Direction  Cen¬ 
ter  where  air  interceptors  are  ready 
to  be  alerted  at  the  slightest  suspicion. 
The  same  information  is  also  passed 
on  to  the  one  of  nine  Air  Defense 
Control  Centers  in  the  L'nited  States. 
These  control  centers  have  flight  plans 
of  every  plane  in  the  air  above  the 
United  States. 

Mr.  Bonner  also  described  and  op¬ 
erated  a  laboratory  model  of  an  air 
raid  warning  communications  system 
developed  by  the  Bell  Telephone  Com¬ 
pany. 

Among  the  members  and  guests 
present  were  the  following  civil  de¬ 
fense  officials  responsible  for  civil 
defense  planning  on  city,  county  and 
state  levels:  Sam  McCuen,  director 
of  communications,  Aiken  County; 
F.  A.  Saxon,  director  of  communi¬ 
cations  and  civil  defense,  Augusta- 
Richmond  County;  John  W.  Weems, 
chairman,  civil  defense  council, 
Aiken;  E.  W.  Fruit,  civil  defense 
communications.  Southern  Bell  Tele¬ 
phone,  Columbia,  S.  C.;  W.  R.  Carter, 
Southern  Bell  Telephone  state  civil 
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Shown  at  Augusta-Camp  Gordon's  meeting  on  civil  defense  (I  to  r):  F.  A.  Saxon,  director; 
Lt.  Col.  Fred  J.  Elser,  president;  W.  O.  .McDowell,  director;  Col.  Dawson,  guest;  J.  S. 
Bonner,  main  speaker;  Col.  T.  J.  Tully,  director;  Mrs.  G.  W.  Freiberg,  guest;  Lt.  Col.  A.  W. 
Haynes,  guest;  Col.  H.  A.  Buck,  committeeman;  Lt.  Col.  B.  L.  Avera,  vice  president. 


defense  coordinator,  Columbia,  S.  C.; 
Lt.  Col.  A.  W.  Haynes,  Camp  Gor¬ 
don;  Mrs.  Freiberg,  civil  defense  di¬ 
rector,  Augusta;  Sydney  Carter,  ex¬ 
ecutive  director,  city-county  planning 
and  zoning  commission. 

During  a  brief  business  meeting, 
tlie  following  interim  appointments 
were  approved  by  the  members:  Lt. 
Col.  Bertie  L.  Avera,  personnel  and 
administration  director  of  The  South¬ 
eastern  Signal  School,  was  appointed 
vice-president  to  succeed  Major 
Joseph  P.  Sahm  who  had  been  trans¬ 
ferred  overseas.  Named  as  directors 
were:  F.  A.  Saxon,  division  engineer, 
Georgia  Power  Company;  Col.  T.  J. 
Tully,  commanding  officer  of  the  Sig¬ 
nal  Corps  Training  Center;  and  Col. 
Edward  L.  Orstad,  executive  officer 
of  the  Signal  Corps  Unit  Training 
Group.  Col.  Harold  A.  Buck,  com¬ 
manding  officer  of  the  Signal  Corps 
Replacement  Training  Center,  was 
appointed  committeeman  to  replace 
Col.  Louis  J.  Tatom  who  retired  from 
the  Army  and  moved  out  of  the  chap- 
tef  area. 

The  chapter’s  August  meeting  was 
addressed  by  Evans  Flemming  of  the 
Georgia  Power  Company  who  demon¬ 
strated  a  radar  type  line  fault  locator. 
This  unit  transmits  a  five  micro-sec¬ 
ond  pulse  along  a  line.  The  pulse  is 
reflected  back  to  the  source  by  a  fault. 
Both  the  out  going  pulse  and  the 
reflection  are  indicated  on  the  oscillo¬ 
scope.  By  synchronizing  the  outgoing 
pulse  with  the  reflection,  which  is 
accomplished  by  varying  the  fre¬ 
quency  of  the  calibrated  pulse  gene¬ 
rator,  an  accurate  determination  of 
the  pulse  travel  time  can  be  made. 
By  applying  this  travel  time  to  the 
known  velocity  in  each  type  of  line 
construction,  the  wire  distance  to  a 
fault  can  be  easily  determined. 

Baltimore 

A  first  hand  view  of  the  latest  Coast 


Guard  Patrol  Boat,  the  95'  WPB,  to¬ 
gether  with  its  associated  marine  and 
electronic  equipment,  was  given  chap¬ 
ter  members  and  guests  at  the  U.  S. 
Coast  Guard  Curtis  Bay  Yard  on  Sep¬ 
tember  29th. 

Following  dinner  in  the  mess  hall, 
the  98  members  and  guests  were  wel¬ 
comed  to  the  Coast  Guard  Yard  by 
Capt.  E.  E.  Comstock,  administrative 
officer,  who  highlighted  the  responsi¬ 
bilities  and  functions  of  the  Coast 
Guard  and  the  relative  importance 
of  its  communications  system. 

An  inspection  trip  aboard  the  95' 
WPB  was  conducted  by  Capt.  Com¬ 
stock;  Cdr.  M.  W.  Caskey,  shop 
superintendent;  Lt.  Cdr.  J.  D.  Luse, 
electronics  officer;  L.  P.  McGoldrick, 
electronics  shop  master;  and  D.  H. 
King,  electronics  estimator. 

Equipment*  inspected  in  the  pilot 
house  consisted  of  the  remote  control 
transmitter,  public  address  system, 
radar  system  and  the  gyro  repeater. 
The  radio  and  chart  room  inspection 
covered  the  following:  ship-to-shore 
phone  system,  radio  direction  finder, 
communication  facilities,  loran  re¬ 
ceiver  indicator,  VHF  communica¬ 
tions,  fathometer,  and  gyro  compass. 

Following  the  inspection,  the  group 
adjourned  to  the  recreation  hall  to 


hear  a  discussion  on  practical  field 
testing  of  electronic  equipment  by 
Cdr.  J.  B.  Oren,  USGG,  and  an 
illustrated  talk  on  metal  corrosion 
and  its  mitigation  by  George  E.  Best, 
manager  of  technical  service.  Mutual 
Chemical  Company  of  America. 

The  evening’s  program  concluded 
with  a  tour  of  the  yard’s  electronic 
shop  where  the  members  and  guests 
witnessed  a  radar  operation,  loran 
transmitter  and  timer  in  operation, 
inspected  the  small  equipment  repair 
facilities,  and  visited  the  gyro  com¬ 
pass  laboratory. 

Earlier  in  the  evening,  a  small 
clock  radio  donated  by  Westinghouse 
Electric  Corp.  was  raffled  off  with  the 
proceeds  going  to  the  chapter  treas¬ 
ury. 

Members  of  the  chapter’s  recently 
organized  board  of  directors  are: 
L.  D.  Kiley,  general  manager,  Bendix- 
Friez  Div.  of  Bendix  Aviation  Corp.; 
F.  W.  Godsey,  general  manager, 
Baltimore  Div.  of  Westinghouse  Elec¬ 
tric  Corp.;  William  G.  Morrell,  vice- 
president  and  general  manager, 
Chesapeake  and  Potomac  Telephone 
Co.  of  Baltimore;  Capt.  E.  E.  Com¬ 
stock,  administrative  officer,  U.  S. 
Coast  Guard  Curtis  Bay  Yard;  John 
Pearce,  president,  Phebco  Corpora¬ 
tion;  Joel  Jacobson,  vice-president 
and  general  manager.  Aircraft  Arma¬ 
ments  Corp.;  John  W.  Downing, 
president,  Downing  Crystal  Com¬ 
pany;  Col.  James  D.  Dreyfus,  signal 
officer.  Second  Army,  Fort  Meade; 
Col.  A.  H.  Anderson,  commanding 
officer,  Baltimore  Signal  Depot;  Ewell 
K.  Jett,  vice-president,  WMAR-TV. 

Boston 

A  reception  for  the  Armed  Forces 
commanding  officers  in  the  Boston 
area,  with  Rear  Admiral  Joseph  R. 
Redman,  USN(ret.),  AFCA  National 
President,  as  a  special  guest,  featured 
the  chapter’s  opening  fall  meeting. 

The  Armed  Forces  commanders 
honored  were:  Maj.  Gen.  Roderick 
R.  Allen,  Commanding  General,  Bos- 


Bosfon  Chapter's  reception  for  Armed  Forces  commanding  ofRcers.  L  to  R:  Rear  Adm. 
Charles  B.  Momsen,  USN;  Rear  Adm.  Josepn  R.  Redman,  National  AFCA  President;  Ray¬ 
mond  B.  Meader,  Chapter  President;  Maj.  Gen.  Roderick  R.  Allen,  USA;  Maj.  Gen.  Raymond 

C.  Maude,  USAF. 
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ton  Army  Base  and  Fort  Devens; 
Rear  Adm.  Charles  B.  Momsen, 
Commandant,  First  Naval  District; 
and  Maj.  Gen.  Raymond  C.  Maude, 
Commander,  Air  Force  Cambridge 
Research  Center.  Rear  Adm.  Ray¬ 
mond  J.  Mauerman,  Commandant 
First  Coast  Guard  District,  was  also 
invited  hut  was  unable  to  attend  at 
the  last  minute. 

Meeting  at  the  Officers’  Club  of  the 
U.  S.  Naval  Receiving  Station  in 
South  Boston,  the  members  and  guests 
were  welcomed  by  Admiral  Momsen 
as  guests  of  the  Navy.  In  his  re¬ 
marks.  Adtniral  Momsen  commented 
that  the  AFCA  can  do  a  fine  service 


perience  it  was  clear  that  the  AFCA 
is  becoming  more  and  more  known 
and  recognized  throughout  the  serv¬ 
ices  and  the  electronics  industrv,  and 
that  its  mission  is  becoming  increas¬ 
ingly  better  understood.- 

A  social  hour  and  dinner  preceded 
the  evening’s  program.  Chapter  Presi¬ 
dent  Raymond  B.  Meader  outlined 
plans  for  the  chapter’s  activities  and 
accomplishments  during  the  coming 
year.  Membership  Chairman  Dan 
Greene  reported  on  the  activities  of 
his  committee  which  had  already  in¬ 
creased  the  membership  roll  to  an  all- 
time  high. 

Among  the  guests  present  was  Capt. 
J.  A.  Callaghan,  Chief  of  Staff,  First 
Naval  District. 


as  for  a  carload  lot.  When  the  cost 
of  processing  the  direct  small  order 
is  added  to  the  manufacturing  cost, 
the  actual  unit  cost  usually  becomes 
prohibitive.  Even  without  the  added 
costs  to  the  customer  because  of  de¬ 
layed  delivery  time,  it  is  obvious  that 
the  time  and  place  utility  of  our  dis¬ 
tribution  adds  value  to  the  manu¬ 
facturer’s  item  at  an  economical  price, 
for  the  size  and  type  of  orders  we 
are  prepared  to  handle.” 

Following  the  talk,  the  members 
and  guests  toured  the  plant  into 
which  Allied  had  moved  recently  and 
which  covers  a  full  city  block  near 
the  geographical  center  of  Chicago. 
Guides  explained  how  the  system  of 
pneumatic  tubes,  automatic  dial 


The*  Allied  Radio  Corporation  was  host  to  the  Chicago  Chapter  for  its  opening  fall  meeting  on  September  24th. 
of  the  attendance  at  the  dinner  meeting,  which  was  followed  by  a  tojr  of  the  company's  new  plant. 


Shown  above  is  a  portion 


as  liaison  between  the  armed  forces 
and  industry. 

Admiral  Redman  reviewed  the  aims 
and  objectives  of  the  assoc  iation  and 
the  progress  being  made  in  carrying 
them  out,  and  particularly  empha¬ 
sized  the  fact  that  the  association 
must  broaden  its  base  to  include  all 
the  electronics  industry  instead  of 
merely  its  communications  aspects. 

General  Allen  pointed  out  that 
organizations  such  as  the  AFCA  can 
perform  a  public  service  by  doing 
all  possible  to  enhance  the  prestige 
and  dignity  of  military  service  so  as 
to  attract  young  men  to  the  service 
as  a  career.  Only  in  this  way,  he 
said,  can  the  services  economically 
utilize  men  whose  period  of  training 
has  been  increasingly  prolonged  due 
to  increased  complexity  of  military 
equipment  particularly  electronic 
equipment. 

General  Maude,  a  former  national 
vice-president  of  the  association, 
stated  that  from  his  personal  ex- 


Chicago 

The  first  meeting  of  the  1953-54 
season  was  held  at  the  offices  and 
plant  of  the  Allied  Radio  Corpora¬ 
tion,  AFCA  group  member,  on  Sep¬ 
tember  24th,  with  more  than  200 
members  and  guests  in  attendance. 

After  cocktails  and  dinner,  Mr. 
A  D.  Davis,  President  of  Allied 
Radio,  welcome  the  group  and  then 
spoke  of  the  essential  function  of  the 
distributor  in  the  modern  e<*onomy, 
with  special  emphasis  on  the  need  for 
effective  distribution  in  an  industry 
as  complicated  as  that  of  electronics. 
Commenting  on  the  service  per¬ 
formed  by  Allied  to  the  Armed  Forces 
and  industry,  in  maintaining  inven¬ 
tories  of  20,000  separate  stock  items 
obtained  over  500  suppliers,  Mr. 
Davis  said: 

“Keep  in  mind  all  the  paper  work 
involved,  including  sales,  credit,  pro¬ 
duction  control,  transportation  and 
accounting  that  must  be  done  for 
every  small  order  just  as  completely 


phones  and  conve)  or  belts  speed 
handling  of  orders.  Many  of  the 
members  were  especially  interested  in 
the  system  of  inventory  control,  with 
“forvTard”  stocks,  considered  already 
sold,  constantly  being  replenished 
from  a  60-90  day  supply  of  “reserve” 
stock.  The  ultra-moaern  plant  build¬ 
ing  itself  was  also  of  much  interest 
to  the  visiting  group  since  it  in¬ 
corporates  the  latest  techinques,  such  - 
as  a  most  effective  use  of  color,  air- 
c  auditioning,  soundproofing,  and  re- 
^>^essed  lighting  of  offices  and  sales¬ 
rooms. 

Dayton-Wright 

Colonel  H.  A.  Boushey,  Wright  Air 
Development  Center,  was  guest 
'  speaker  at  the  chapter’s  August  25th 
meeting  and  discussed  the  new  policy 
of  weapons  system  concept  now  in 
use  by  the  Air  Force. 

Chapter  officers  for  1953-54  are: 
president — George  B.  Meyer,  West- 
inghouse  Electric  Corp.;  vice-presi- 
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don’t  let 


lAfloffy  NfRl'Er 


hurt  your  production.. 


Ampex 


CORPORATION 


"Factory  nerves" — the  tensions  and  frus¬ 
trations  of  repetitive  v^ork  —  may  be  up¬ 
setting  your  production  and  employee  re¬ 
lations  more  than  you  think.  They  lead  to 
work  fatigue,  labor  turn-over,  absenteeism 
and  lowered  morale. 

But  there’s  a  cure.  Recent  research  studies* 
have  consistently  shown  that  background 
music  is  an  excellent  means  to  relieve  mo¬ 
notony,  ease  tensions,  and  carry  workers 
over  their  normal  fatigue  cycles. 

A  NEW  AND  BETTER  SYSTEM 

Now,  with  the  new  Ampex  450  Tape  Re¬ 


producer  you  can  have  eight  hours  of 
continuous  factory  music  WITHOUT  a 
standby  operator.  The  Ampex  450  plays 
an  8-hour  programmed  tape  over  your 
public  address  system  at  the  lowest  hourly 
cost  of  any  music  system.  You  get  "broad¬ 
cast  quality”;  —  Ampex  is  the  manufac¬ 
turer  of  the  high  fidelity  tape  recording 
equipment  used  by  all  four  major  radio 
networks. 

If  you  want  to  get  rid  of  "factory  nerves," 
an  Ampex  music  system  belongs  in  your 
plant. 


^Information  arailahle  on  request.  Write  today  to  Dept.  P-1377C 

AMPEX  CORPORATION  934  Charter  Street,  Redwood  City,  California 

Distributors  its  prittctpal  cities;  * 

Distribution  in  Canada  by  Canadian  General  Electric  Company 
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dents — Roy  L.  Merwin,  Jr.,  General 
Electric  Co.;  J.  J.  Walden,  Con¬ 
solidated- Vultee  Aircraft,  H.  C.  Black¬ 
burn,  Sylvania  Electric  Products, 
Inc.;  secretary-treasurer — George  A. 
Gardner,  Westinghouse  Electric 
Corp.;  member  executive  committee 
— Paul  Clark,  RCA  Victor  Div. 

Members  of  the  board  of  directors 
are:  Brig.  Gen.  C.  H.  Mitchell, 
USAF ;  R.  J.  Mcllrath,  Raytheon 
Mfg.  Co.;  W.  E.  Thresher,  W.  L. 
Maxson  Corp,;  F.  R.  Demchock, 
Air  Materiel  Command;  Leon  Van- 
gunten,  Wright  Air  Development  Cen¬ 
ter;  Paul  Quammen,  Allen  B.  Du¬ 
Mont  Laboratories,  Inc.;  A.  S.  Lord, 
Air  Materiel  Command;  Col.  S.  J. 
Gadler,  USAF;  P.  J.  Deluhery,  Ad¬ 
miral  Corp.;  Col.  James  Davoli, 
USAF;  A1  Schmahl,  Sylvania  Elec¬ 
tric  Products,  Inc. 

Fort  Monmouth 

Some  200  members  and  guests 
turned  out  for  the  opening  meeting 
of  the  fall  season  which  featured  an 
illustrated  lecture  on  “Patent  Oddi¬ 
ties”  by  Edward  K.  Kaprelian,  former 
chief  of  the  photographic  branch 
of  the  Signal  Corps  Engineering 
Laboratories.  Mr.  Kaprelain,  who  is 
now  director  of  research  for  the 
Kalart  Company  of  Plainville,  Conn., 
is  a  recognized  authority  in  the  field 
of  patents.  He  served  as  patent  ad¬ 
viser  for  the  Office  of  the  Chief  Signal 
Officer  in  1945-46,  and  prior  to  that 
was  a  patent  examiner  in  the  U.  S. 
Patent  Office.  He  is  also  credited 
with  a  number  of  patents  in  the  pho- 
tographic  field. 

Mr.  Kaprelian  was  well  supplied 
with  knowledge  and  evidence  of  his 


topic,  having  accumulated  a  choice 
collection  over  the  years  from  some 
of  the  400  to  500  patents  which  can 
truly  be  classed  as  oddities.  His  talk 
was  illustrated  with  slides  made  up 
from  the  patents  themselves  and 
showed  very  clearly  details  of  con¬ 
struction  and  other  features.  Among 
the  patent  oddities  were  a  tapeworm 
trap,  eyeglasses  for  chickens,  a  bullet 
with  wings  which  shoots  around 
corners,  pre-dented  auto. fenders,  com¬ 
bination  plow  and  cannon,  anti-noise 
soup  spoon,  hair  transplanting  tool, 
grapefruit  shield,  skywriting  method, 
automatic  hat  tipper,  chewing  gum 
locket,  a  sandpaper  beard-remover  of 
the  1860’s,  etc.  Interspersed  with  a 
running  commentary  of  wit  and 
humor,  Mr.  Kaprelian’s  talk  provided 
the  audience  with  a  highly  entertain¬ 
ing  as  well  as  informative  evening. 

In  opening  the  meeting.  Col. 
Joseph  E.  Heinrich,  chapter  presi¬ 
dent,  pointed  out  that  industrial  and 
group  memberships  occupy  an  in¬ 
creasingly  significant  part  in  the 
numerical  strength  *  and  overall 
vitality  of  the  Fort  Monmouth  Chap¬ 
ter.  Mr.  Arthur  L.  Adamson,  vice- 
president  of  Electronic  Associates, 
Inc.,  of -Long  Branch,  who  is  chair¬ 
man  of  the  committee  on  industrial 
relations,  was  commended  for  ac¬ 
complishments  in  creating  interest 
and  bringing  persons  associated  with 
private  communications  or  allied 
firms  into  the  organization. 

Col.  George  P.  Dixon,  National 
Executive  Vice-President,  compli¬ 
mented  the  chapter  on  its  steady 
growth  in  size  and  influence.  He  re¬ 
viewed  the  history  of  the  association, 
pointing  out  that  in  its  direct  origin 
it  is  the  oldest  organization  of  its 
sort  in  the  nation,  and  stated  that  it 


continues  successful .  in  its  mission  of 
maintaining  close  and  friendly  re¬ 
lations  between  industry  and  the 
armed  forces. 

Present  for  the  meeting  as  guests 
of  Maj,  Gen.  K.  B.  Lawton,  Com¬ 
manding  General  of  Fort  Monmouth, 
were  Maj.  Gen.  Erik  Kragh,  Vice 
Chief  of  Staff  of  the  Danish  Army, 
and  Maj.  Hans  J.  F.  Freiesleben-Han- 
sen.  Assistant  G-1  for  the  Danish 
Army.  General  Kragh  addressed  the 
group  briefly  and  spoke  in  com¬ 
mendatory  terms  of  the  North  At¬ 
lantic  Treaty  Organization  and  the 
accomplishments  of  its  member  na¬ 
tions.  He  voiced  reaffirmation  of  the 
traditional  good  feelings  between 
Denmark  and  the  United  States. 

First  Lieut.  Leo.  J.  Ritter,  presi¬ 
dent  of  the  Greater  Detroit  Chapter 
of  the  AFCA,  at  Fort  Monmouth 
while  serving  a  tour  of  active  duty, 
was  present  and  was  introduced  to 
the  audience. 

Maj.  Gen.  J.  O.  Mauborgne  (Ret.), 
former  Chief  Signal  Officer,  was 
named  to  head  the  nominating  com¬ 
mittee  to  receive  names  of  candidates 
for  election  to  chapter  office  for  the 
calendar  year  1954. 

Gulf  Coast 

Lt.  William  Ott  of  the  Electronics 
Observers  Department,  Keesler  Air 
Force  Base,  presented  a  lecture- 
demonstration  on  “high  fidelity”  at 
the  chapter’s  August  25th  meeting, 
using  equipment  which  he  had  de¬ 
signed  and  built  himself. 

The  dinner-meeting  was  held  at  the 
Broadwater  Beach  Hotel  in  Biloxi, 
and  was  presided  over  by  Lt.  Col. 
Byron  H.  Gilmore,  chapter  president. 
The  evening’s  program  was  arranged 
byJVIaj.  Don  L.  Poling,  chairman  of 
the  program  committee. 

KansasCity 

Authoritative  talks  on  protection 
against  air  attack,  one  from  the  stand¬ 
point  of  defense  in  the  air  and  the 
other  from  the  standpoint  of  defense 
from  the  ground,  were  presented  at 
the  chapter’s  October  14th  meeting. 
The  speakers  were  Maj.  Gen.  Delmar 
T.  Spivey,  USAF,  commander,  Cen- 
Irial  Air  Defense  Force,  and  CoL. 

J.  D.  Bailey,  USA,  commander.  Cen¬ 
tral  Army  Anti-aircraft  Command. 
General  Spivey’s  subject  was  “Air 
Defense”  and  Colonel  Bailey  dis¬ 
cussed  “Anti-aircraft  artillery  in  Air 
Defense.” 

A  social  hour  and  dinner  preceded 
the  meeting  at  the  Wishbone  Restau¬ 
rant  in  Kansas  City. 

It  was  announced  that  Cdr.  Jerome 


Dayfon-Wrighf  Chapter's  September  29th  meeting  was  addressed  by  Col.  H.  A.  Boushey, 
Wright  Air  Development  Center,  on  the  new  policy  of  weapons  system  concept  now  in  use 

by  the  Air  Force. 
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Fort  Monmouth's  first  fall  meeting.  Front  row  (I  to  r):  Maj.  Gen.  Erik  Kragh,  Vice  Chief  of 
Staff,  Danish  Army;  Ma|.  Sen.  K.  B.  Lawton;  Maj.  Sen.  J.  O.  Mauborgne;  back  row  (I  to  r): 
Maj.  Hans  J.  F.  Freisesleben-Hansen,  Asst.  S-l,  Danish  Army;  Edward  Kaprelian,  guest 
speaker;  Col.  George  P.  Dixon;  Brig.  Sen.  Wesley  T.  Suect;  Col.  Joseph  E.  Heinrich, 

Chapter  President. 


C.  Greene,  USNR,  of  the  American 
Tdephone  &  Telegraph  Company  had 
been  elected  secretary-treasurer  to 
succeed  Clark.  K.  Hanley  who  had 
been  transferred. 

Kentucky 

A  luncheon  meeting  was  held  at 
the  Lexington  Signal  Depot  on  Sep¬ 
tember  9th,  with  Robert  G.  Middle- 
ton,  senior  field  engineer  of  Precision 
Apparatus  Company,  Inc.,  Long 
Island,  N.  Y.,  AFCA  group  member, 
as  guest  speaker. 

Mr.  Middleton,  who  was  introduced 
by  James  H.  Glasson,  program  chair¬ 
man,  discussed  some  of  the  technical 
aspects  of  television  and  demonstrated 
his  lecture  by  showing  slides  of  TV 
circuits  and  how  they  operate.  He 
was  accompanied  by  E.  C.  Edwards, 
manufacturers’  representative  of  the 
Precision  Apparatus  Company,  and 
Byron  Cracraft,  manager  of  Lexing¬ 
ton  Electronics  Supply  Company. 

Louisiana 

The  Louisiana  Chapter  held  a  din¬ 
ner-meeting  on  September  29th  at 


the  Officers  Club  of  Camp  Leroy 
Johnson.  A  reception  for  Brig.  Gen. 
Harold  R.  Duffie,  commanding  gen¬ 
eral,  New  Orleans  Port  Embarkation, 
was  the  highlight  of  the  evening. 

New  York 

The  chapter’s  opening  meeting  of 
the  fall  season  was  held  on  September 
30th  in  Fraunces  Tavern  Restaurant 
and  featured  as  guest  speaker  Dr. 
Henry  M.  O’Bryan,  manager  of  the 
physics  laboratory  of  Sylvania  Elec¬ 
tric  Products,  Inc. 

Dr.  O’Bryan,  speaking  with  the  au¬ 
thority  of  his  many  years  as  a  part  of 
management  in  the  field  of  research 
and  development,  talked  on  the  sub¬ 
ject  “Management  Needs  of  Research 
and  Development.”  In  his  discussion 
he  pointed  out  that  an  estimated  three 
to  four  billion  dollars  would  be  spent 
by  government  and  industry  during 
1953  in  seeking  new  scientific  knowl¬ 
edge,  and  that  the  magnitude  of  this 
program  and  the  obligation  to  use 
this  vast  amount  of  money  wisely  re¬ 
quire  the  highest  caliber  of  manage¬ 
ment. 


Chapter  President  Donald  F.  Mc¬ 
Clure  announced  the  appointment 
of  the  following  nominating  commit¬ 
tee  in  connection  with  the  annual 
election  of  officers  in  December : 
George  W.  Bailey,  chairman;  Rear 
Adm.  Ellery  W.  Stone,  F.  R.  Lack 
and  E.  C.  Carlson. 

Paris 

The  executive  committee  of  the 
Paris  Chapter  met  on  September  15th. 
Chapter  President  John  T.  Quinn  an¬ 
nounced  his  resignation  'due  to  his 
imminent  departure  from  the  Paris 
area,  and  Maj.  Gen.  F.  L.  Anken- 
brandt,  first  vice-president,  agreed  to 
act  as  chapter  president  until  the 
annual  election  next  spring.  The 
members  of  the  committee  expressed 
their  deep  appreciation  of  Mr.  Quinn’s 
pioneering  services  in  the  establish¬ 
ment  and  direction  of  the  Paris 
Chapter. 

The  following  appointments  were 
made  to  fill  vacancies  occasioned  by 
the  transfer  of  various  members:  W. 
M.  Nelson,  chairman  of  the'constitu- 
tion  and  by-laws  committee;  Col.  C. 
M.  Jennings,  member  of  the  mem¬ 
bership  committee  and  the  executive 
committee;  Maj.  J.  H.  Mabry,  trea¬ 
surer  and  member  of  the  executive 
committee;  Col.  C.^.  Burch,  chair¬ 
man  of  the  nominating  committee. 

It  was  agreed  that  the  chapter 
would  meet  four  times  each  year  at 
three-month  intervals. 

Philadelphia 

New.  officers  for  the  1953-54  season 
of  the  Philadelphia  Chapter  are: 
president — Victor  K.  Cohen,  Victor- 
Bernard  Industries;  vice-presidents — 
Brig.  Gen.  James  S.  Willis,  SigC  Sup¬ 
ply  Agency;  Col.  D.  L.  Rundquist, 
USAF  Regional  Office;  Capt.  F.  W. 
Parsons,  USN;  J.  R.  Curley,  Inter¬ 
national  Resistance  Company;  Wil¬ 
liam  F.  Powell,  Jr.,  Bell  Telephone 
Company;  J.  P.  Barkow,  RCA  Victor 
Division;  secretary — Lt.  Col.  Robert 
W.  Pearson,  RCA  Victor  Division; 
treasurer  —  Col.  J.  W.  Knighton, 


Pittsburgh's  "Fish  Fry"  on  September  17th  was  an  outstanding  success.  Chapter  officers  at  left  are,  seated  (I  to  r):  H.  W.  Mitchell,  vice 
pres.;  President  S.  E.  Phillips;  E.  J.  Staubitx,  director;  E.  W.  Breisen,  vice  pres.;  standing  (I  to  r):  A.  N.  Salone,  director;  H.  W.  Shepard, 
Jr.,  secy.;  F.  E.  Moran,  director;  W.  W.  Ege,  vice  pres.;  E.  S.  Williannson,  vice  pres.  Photo  at  right  shows  the  record  turnout. 
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dents — Roy  L.  Merwin,  Jr.,  General 
Electric  Co.;  J.  J.  Walden,  Con¬ 
solidated- Vultee  Aircraft,  H.  C.  Black¬ 
burn,  Sylvania  Electric  Products, 
Inc.;  secretary-treasurer — George  A. 
Gardner,  Westinghouse  Electric 
Corp.;  member  executive  committee 
— Paul  Clark,  RCA  Victor  Div. 

Members  of  the  board  of  directors 
are:  Brig.  Gen.  €.  H.  Mitchell, 
USAF ;  R.  J.  Mcllrath,  Raytheon 
Mfg.  Co.;  W.  E.  Thresher,  W.  L. 
Maxson  Corp,;  F.  R.  Demchock, 
Air  Materiel  Command;  Leon  Van- 
gunten,  Wright  Air  Development  Cen¬ 
ter;  Paul  Quammen,  Allen  B.  Du¬ 
Mont  Laboratories,  Inc.;  A.  S.  Lord, 
Air  Materiel  Command;  Col.  S.  J. 
Gadler,  USAF;  P.  J.  Deluhery,  Ad¬ 
miral  Corp.;  Col.  James  Davoli, 
USAF ;  A1  Schmahl,  Sylvania  Elec¬ 
tric  Products,  Inc. 

Fort  Monmouth 

Some  200  members  and  guests 
turned  out  for  the  opening  meeting 
of  the  fall  season  which  featured  an 
illustrated  lecture  on  “Patent  Oddi¬ 
ties”  by  Edward  K.  Kaprelian,  former 
chief  of  the  photographic  branch 
of  the  Signal  Corps  Engineering 
Laboratories.  Mr.  Kaprelain,  who  is 
now  director  of  research  for  the 
Kalart  Company  of  Plainville,  Conn., 
is  a  recognized  authority  in  the  field 
of  patents.  He  served  as  patent  ad¬ 
viser  for  the  Office  of  the  Chief  Signal 
Officer  in  1945-46,  and  prior  to  that 
was  a  patent  examiner  in  the  U.  S. 
Patent  Office.  He  is  also  credited 
with  a  number  of  patents  in  the  pho¬ 
tographic  field. 

Mr.  Kaprelian  was  well  supplied 
with  knowledge  and  evidence  of  his 


topic,  having  accumulated  a  choice 
collection  over  the  years  from  some 
of  the  400  to  500  patents  which  can 
truly  be  classed  as  oddities.  His  talk 
was  illustrated  with  slides  made  up 
from  the  patents  themselves  and 
showed  very  clearly  details  of  con¬ 
struction  and  other  features.  Among 
the  patent  oddities  were  a  tapeworm 
trap,  eyeglasses  for  chickens,  a  bullet 
with  wings  which  shoots  around 
corners,  pre-dented  auto. fenders,  com¬ 
bination  plow  and  cannon,  anti-noise 
soup  spoon,  hair  transplanting  tool, 
grapefruit  shield,  skywriting  method, 
automatic  hat  tipper,  chewing  gum 
locket,  a  sandpaper  beard-remover  of 
the  1860’s,  etc.  Interspersed  with  a 
running  commentary  of  wit  and 
humor,  Mr.  Kaprelian’s  talk  provided 
the  audience  with  a  highly  entertain¬ 
ing  as  well  as  informative  evening. 

In  opening  the  meeting.  Col. 
Joseph  E.  Heinrich,  chapter  presi¬ 
dent,  pointed  out  that  industrial  and 
group  memberships  occupy  an  in¬ 
creasingly  significant  part  in  the 
numerical  strength  and  overall 
vitality  of  the  Fort  Monmouth  Chap¬ 
ter.  Mr.  Arthur  L.  Adamson,  vice- 
president  of  Electronic  Associates, 
Inc.,  of  Long  Branch,  who  is  chair¬ 
man  of  the  committee  on  industrial 
relations,  was  commended  for  ac¬ 
complishments  in  creating  interest 
and  bringing  persons  associated  with 
private  communications  or  allied 
firms  into  the  organization. 

Col.  George  P.  Dixon,  National 
Executive  Vice-President,  compli¬ 
mented  the  chapter  on  its  steady 
growth  in  size  and  influence.  He  re¬ 
viewed  the  history  of  the  association, 
pointing  out  that  in  its  direct  origin 
it  is  the  oldest  organization  of  its 
sort  in  the  nation,  and  stated  that  it 


continues  successful  in  its  mission  of 
maintaining  close  and  friendly  re¬ 
lations  between  industry  and  the 
armed  forces. 

Present  for  the  meeting  as  guests 
of  Maj.  Gen.  K.  B.  Lawton,  Com¬ 
manding  General  of  Fort  Monmouth, 
were  Maj.  Gen.  Erik  Kragh,  Vice 
Chief  of  Staff  of  the  Danish  Army, 
and  Maj.  Hans  J.  F.  Freiesleben-Han- 
sen.  Assistant  G-1  for  the  Danish 
Army.  General  Kragh  addressed  the 
group  briefly  and  spoke  in  com¬ 
mendatory  terms  of  the  North  At¬ 
lantic  Treaty  Organization  and  the 
accomplishments  of  its  member  na¬ 
tions.  He  voiced  reaffirmation  of  the 
traditional  good  feelings  between 
Denmark  and  the  United  States. 

First  Lieut.  Leo.  J.  Ritter,  presi¬ 
dent  of  the  Greater  Detroit  Chapter 
of  the  AFCA,  at  Fort  Monmouth 
while  serving  a  tour  of  active  duty, 
was  present  and  was  introduced  to 
the  audience. 

Maj.  Gen.  J.  0.  Mauborgne  (Ret.), 
former  Chief  Signal  Officer,  was 
named  to  head  the  nominating  com¬ 
mittee  to  receive  names  of  candidates 
for  election  to  chapter  office  for  the 
calendar  year  1954. 

Gulf  Coast 

Lt.  William  Ott  of  the  Electronics 
Observers  Department,  Keesler  Air 
Force  Base,  presented  a  lecture- 
demonstration  on  “high  fidelity”  at 
the  chapter’s  August  25th  meeting, 
using  equipment  which  he  had  de¬ 
signed  and  built  himself. 

The  dinner-meeting  was  held  at  the 
Broadwater  Beach  Hotel  in  Biloxi, 
and  was  presided  over  by  Lt.  Col. 
Byron  H.  Gilmore,  chapter  president. 
The  evening’s  program  was  arranged 
byJVIaj.  Don  L.  Poling,  chairman  of 
the  program  committee. 

Kansas  City 

Authoritative  talks  on  protection 
against  air  attack,  one  from  the  stand¬ 
point  of  defense  in  the  air  and  the 
other  from  the  standpoint  of  defense 
from  the  ground,  were  presented  at 
the  chapter’s  October  14th  meeting. 
The  speakers  were  Maj.  Gen.  Delmar 
T.  Spivey,  USAF,  commander,  Cen- 
trial  Air  Defense  Force,  and  Col. 

J.  D.  Bailey,  USA,  commander,  Cen¬ 
tral  Army  Anti-aircraft  Command. 
General  Spivey’s  subject  was  “Air 
Defense”  and  Colonel  Bailey  dis¬ 
cussed  “Anti-aircraft  artillery  in  Air 
Defense.” 

A  social  hour  and  dinner  preceded 
the  meeting  at  the  Wishbone  Restau¬ 
rant  in  Kansas  City. 

It  was  announced  that  Cdr.  Jerome 


Dayfon-Wright  Chapter's  September  29th  meeting  was  addressed  by  Col.  H.  A.  Boushey, 
Wright  Air  Development  Center,  on  the  new  policy  of  weapons  system  concept  now  in  use 

by  the  Air  Force. 
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Fort  Monmouth's  first  fall  meeting.  Front  row  (I  to  r):  Maj.  Gen.  Erik  Kragh,  Vice  Chief  of 
Staff,  Danish  Army;  Maj.  Gen.  K.  B.  Lawton;  Maj.  Gen.  J.  O.  Mauborgne;  back  row  (I  to  r): 
Maj.  Hans  J.  F.  Freisesleben-Hansen,  Asst.  G-l,  Danish  Army;  Edward  Kaprelian,  guest 
speaker;  Col.  George  P.  Dixon;  Brig.  Gen.  Wesley  T.  Guesi;  Col.  Joseph  E.  Heinrich, 

Chapter  President. 


C.  Greene,  USNR,  of  the  American 
Tefephone  &  Telegraph  Company  had 
been  elected  secretary-treasurer  to 
succeed  Clark.  K.  Hanley  who  had 
been  transferred. 

Kentucky 

A  luncheon  meeting  was  held  at 
the  Lexington  Signal  Depot  on  Sep¬ 
tember  9th,  with  Robert  G.  Middle- 
ton,  senior  field  engineer  of  Precision 
Apparatus  Company,  Inc.,  Long 
Island,  N.  Y.,  AFCA  group  member, 
as  guest  speaker. 

Mr.  Middleton,  who  was  introduced 
by  James  H.  Glassori,  program  chair¬ 
man,  discussed  some  of  the  technical 
aspects  of  television  and  demonstrated 
his  lecture  by  showing  slides  of  TV 
circuits  and  how  they  operate.  He 
was  accompanied  by  E.  C.  Edwards, 
manufacturers’  representative  of  the 
Precision  Apparatus  Company,  and 
Byron  Cracraft,  manager  of  Lexing¬ 
ton  Electronics  Supply  Company. 

Louisiana 

The  Louisiana  Chapter  held  a  din¬ 
ner-meeting  on  September  29th  at 


the  Officers  Club  of  Camp  Leroy 
Johnson.  A  reception  for  Brig.  Gen. 
Harold  R.  Duffie,  commanding  gen¬ 
eral,  New  Orleans  Port  Embarkation, 
was  the  highlight  of  the  evening. 

New  York 

The  chapter’s  opening  meeting  of 
the  fall  season  was  held  on  September 
30th  in  Fraunces  Tavern  Restaurant 
and  featured  as  guest  speaker  Dr. 
Henry  M.  O’Bryan,  manager  of  the 
physics  laboratory  of  Sylvania  Elec¬ 
tric  Products,  Inc. 

Dr.  O’Bryan,  speaking  with  the  au¬ 
thority  of  his  many  years  as  a  part  of 
management  in  the  field  of  research 
and  development,  talked  on  the  sub¬ 
ject  “Management  Needs  of  Research 
and  Development.”  In  his  discussion 
he  pointed  out  that  an  estimated  three 
to  four  billion  dollars  would  be  spent 
by  government  and  industry  during 
1953  in  seeking  new  scientific  knowl¬ 
edge,  and  that  the  magnitude  of  this 
program  and  the  obligation  to  use 
this  vast  amount  of  money  wisely  re¬ 
quire  the  highest  caliber  of  manage¬ 
ment. 


Chapter  President  Donald  F.  Mc¬ 
Clure  announced  the  appointment 
of  the  following  nominating  commit¬ 
tee  in  connection  with  the  annual 
election  of  officers  in  December : 
George  W.  Bailey,  chairman;  Rear 
Adm.  Ellery  W.  Stone,  F.  R.  Lack 
and  E.  C.  Carlson. 

Paris 

The  executive  committee  of  the 
Paris  Chapter  met  on  September  15th. 
Chapter  President  John  T.  Quinn  an¬ 
nounced  his  resignation  'due  to  his 
imminent  departure  from  the  Paris 
area,  and  Maj.  Gen.  F.  L.  Anken- 
brandt,  first  vice-president,  agreed  to 
act  as  chapter  president  until  the 
annual  election  next  spring.  The 
members  of  the  committee  expressed 
their  deep  appreciation  of  Mr.  Quinn’s 
pioneering  services  in  the  establish- 
'  ment  and  direction  of  the  Paris 
Chapter. 

The  following  appointments  were 
made  to  fill  vacancies  occasioned  by 
the  transfer  of  various  members:  W. 
M.  Nelson,  chairman  of  the  constitu¬ 
tion  and  by-laws  committee;  Col.  C. 
M.  Jennings,  member  of  the  mem¬ 
bership  committee  and  the  executive 
committee;  Maj.  J.  H.  Mabry,  trea¬ 
surer  and  member  of  the  executive 
committee;  Col.  C.  H.  Burch,  chair¬ 
man  of  the  nominating  committee. 

It  was  agreed  that  the  chapter 
would  meet  four  times  each  year  at 
three-month  intervals. 

Philadelphia 

New.  officers  for  the  1953-54  season 
of  the  Philadelphia  Chapter  are: 
president — Victor  K.  Cohen,  Victor- 
Bernard  Industries;  vice-presidents — 
Brig.  Gen.  James  S.  Willis,  SigC  Sup¬ 
ply  Agency;  Col.  D.  L.  Rundquist, 
USAF  Regional  Office;  Capt.  F.  W. 
Parsons,  USN;  J.  R.  Curley,  Inter¬ 
national  Resistance  Company;  Wil¬ 
liam  F.  Powell,  Jr.,  Bell  Telephone 
Company;  J.  P.  Barkow,  RCA  Victor 
Division;  secretary — Lt.  Col.  Robert 
W.  Pearson,  RCA  Victor  Division; 
treasurer  —  Col.  J.  W.  Knighton, 


Pittsburgh's  "Fish  Fry"  on  September  17th  was  an  outstanding  success.  Chapter  officers  at  left  are,  seated  (I  to  r):  H.  W.  Mitchell,  vice 
pres.;  President  S.  E.  Phillips;  E.  J.  Staubitz,  director;  E.  W.  Breisen,  vice  pres.;  standing  (I  to  r):  A.  N.  Galone,  director;  H.  W.  Shepard, 
Jr.,  secy.;  F.  E.  Moran,  director;  W.  W.  Ege,  vice  pres.;  E.  G.  Williamson,  vice  pres.  Photo  at  right  shows  the  record  turnout. 
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Louisiana  Chapter's  reception  for  Brig.  Gen.  Harold  R.  DufFie,  commjnding  otticer,  New  Orleans  Port  Embarkation,  beared  at  head  table 
are  (I  to  r):  J.  D.  Bloom,  treas.;  Capt.  Jack  Roudebush,  CO,  U.  S.  Naval  Air  Station;  C.  James  Briant,  past  pres.;  Gen.  DufFie;  "Bud" 
Walther,  president;  A.  B.  Hay,  secy.;  Charles  Pearson,  Jr.,  vice-pres.;  Lt.  Cdr.  E.  B.  Dever,  communications  officer,  U.  S.  Naval  Air  Station. 


USMC  (ret.) ;  members  executive 
committee  —  R.  E.  Cramer,  Radio 
Condenser  Co.  and  J.  D.  McLean 
Philco  Corporation. 

Committee  chairmen  are:  civilian 
defense:  Philadelphia  —  W.  J.  Can¬ 
non,  Bell  Telephone  Company;  Cam¬ 
den — T.  A.  Smith,  RCA  Victor  Div.; 
membership — Edward  Barth,  Philco 
Corp.;  program — George  M.  Cohen, 
SigC  Supply  Agency;  publicity — 
Norma  L.  Testardi,  International  Re¬ 
sistance  Co. 

Pittsburgh 

The  Pittsburgh  Chapter  turned  out 
in  full  force  to  attend  a  Fish  Fry  at 
Totem  Pole  Lodge,  South  Park  on 
September  17.  Two  hundred  and  ten 
members  and  guests  joined  in  an  eve¬ 
ning  of  fellow'ship  and  entertainment 
that  brought  at  least  fourteen  new 
members  into  the  fold. 

The  entire  program  under  the 
chairmanship  of  Bill  Lockhart  of  Bell 
Telephone  Company  was  enthusiasti¬ 
cally  received.  The  party  got  under 
way  at  5  o’clock  with  registration, 


distribution  of  favors  and  a  get- 
acquainted  period  where  horseshoes, 
volleyball,  softball  and  a  few  barrels 
of  beer  broke  down  any  barriers  to 
pleasant  conversation  and  fellowship. 
A  fine  dinner  was  served  by  a  caterer 
and  a  vast  quantity  of  fried  fish, 
deviled  crabs,  hot  dogs  and  trim¬ 
mings  was  consumed. 

The  entertainment,  which  consisted 
of  music,  feature  acts,  and  movies, 
got  off  to  a  fine  start  with  an  exhibi¬ 
tion  of  sleight-of-hand  by  Nardine 
and  Naydine,  and  was  followed  by 
distribution  of  about  twenty-five  door 
prizes  contributed  by  interested  com¬ 
panies. 

The  honor  guests  of  the  chapter 
were  introduced  by  President  Sam 
Phillips  as  follows:  Brig.  Gen.  Theo¬ 
dore  L.  Futch,  Chief,  Pennsylvania 
Military  District;  Col.  Frank  M. 
Maerdian,  chief,  Ohio  Military  Dis¬ 
trict;  Col.  Raymond  W.  Rumph, 
commanding  officer,  18th  AAA;  Col. 
Robert  C.  Lutz,  Pittsburgh  represen¬ 
tative,  Chief  Pennsylvania  Military 
District;  Maj.  J.  G.  Schweigert,  de¬ 


tachment  commander,  Pittsburgh  Fil¬ 
ter  Center. 

All  in  all,  the  evening  was  an  out¬ 
standing  success,  credit  for  which 
goes  to  the  chapter’s  hard  working 
program  committee. 

San  Francisco 

Stanford  Research  Institute,  newest 
group  member  of  the  San  Francisco 
Chapter,  was  host  at  the  meeting  held 
in  Menlo  Park  on  September  17th. 
Dinner  preceding  the  technical  pro¬ 
gram  was  at  Ramor  Oaks  Restaurant 
in  nearby  Atherton,  with  over  sixty 
members  and  guests  present. 

Col.  Lloyd  C.  Parsons,  chapter 
president,  reviewed  the  purposes  of 
the  AFCA  and  its  mission  of  build¬ 
ing  close  cooperation  between  mili¬ 
tary  and  civilian  communications- 
electronics  -  photographic  personnel. 
The  activities  and  growth  of  the 
'  chapter  during  the  past  several  years 
were  outlined,  and  of  particular  in¬ 
terest  to  the  membership  was  the 
announcement  that  the  chapter  had 
already  achieved  its  1953  goal  of  200 


Stanford  Research  Institute  was  host  to  the  San  Francisco  Chapter  ot  September  17th.  A  most  interesting  tour  of  the  facilities  of  the 

institute  was  followed  by  a  number  of  technical  talks  by  staff  members. 
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For  more  than  a  third  of  a 
century,  AGP  research  chem¬ 
ists  and  AGP  technical  repre¬ 
sentatives  in  the  field  have 
pioneered  in  the  science  of 
metal  preservation.  They  have 
developed  surface  treating 
chemicals  which  either  protect 
metals  directly,  or  create  a 
superior  bond  for  decorative 
and  protective  paint  finishes, 
and  now,  AGP  chemicals  and 
processes  are  being  used  the 
world  oround  to  reduce  costs, 
speed  production  and  add  to 
the  life-span  of  countless 
;  products. 


AGP  metal  protective  chemi¬ 
cals  include:  protective  coat¬ 
ing  chemicals  for  steel,  zinc 
and  aluminum;  metal  cleaners 
and  rust  removers;  final  rinse 
controls;  pickling  acid  inhibi¬ 
tors;  copper  coating  chemi¬ 
cals;  soldering  fluxes;  alkali 
cleaners  and  addition  agents; 
copper  stripping  and  bright¬ 
ening  solutions. 


PAINT  BONDING 

“GRANODINE”®  zinc  phosphate  coatings  improve  paint  adhesion 
on  automobiles,  ref rigerators, .  projectiles,  rockets,  and  many  other 
steel  and  iron  fabricated  units  or  components. 

“LITHOFORM”®  zinc  phosphate  coatings,  make  paint  stick  to 
galvanized  iron  and  other  zinc  and  cadmium  surfaces. 

“ALODINE”®  protective  coatings  provide  improved  paint  adhesion 
and  high  corrosion-resistance  for  aircraft  and  aircraft  parts,  awnings, 
wall  tile,  signs,  bazookas,  and  many  other  products  made  of 
aluminum. 

RUST  PROOFING 

“PERMADINE”®  zinc  phosphate  coatings  provide  rust  and  ‘cor¬ 
rosion  proofing  for  nuts,  bolts,  screws,  hardware,  tools,  guns,  cart¬ 
ridge  clips,  and  many  other  industrial  and  ordnance  items. 


PROTECTION  FOR  FRICTION  SURFACES 

“THERMOIL  GRANODINE”®  manganese- iron  phosphate  coat¬ 
ings  provide  both  rust  proofing  and  wear  resistance  —  anti-galling, 
safe  break-in,  friction  on  rubbing  parts. 


IMPROVED  DRAWING  AND  COLD  FORMING 

“GRANODRAW”®  zinc  phosphate  coatings  make  possible  im¬ 
proved  drawing,  cold  forming  and  extrusion  on  such  steel  products 
as  sheets  for  stamping,  bumpers,  parts  to  be  formed,  prior  to  plating 
or  painting,  cartridge  cases,  etc. 


^hAode,  Sold,  and  Serviced  By  A  Pioneer 
In  Protective  Coatings  For  Metals  .  .  . 
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members.  The  affiliation  of  Stanford 
Research  Institute  was  announced 
and  its  representatives  were  intro¬ 
duced  together  with  other  new  mem¬ 
bers  and  guests  present. 

Mr.  Beardsley  Graham,  Assistant 
Director  of  Stanford  Research  Insti¬ 
tute,  outlined  the  program  for  the 
remainder  of  the  meeting  and  the 
group  adjourned  to  the  laboratories 
and  offices  of  the  Institute  in  Menlo 
Park. 

Inspection  of  the  facilities  of  the 
Institute  proved  to  be  one  of  the 
highlights  of  the  year’s  activities.  The 
tour  was  arranged  to  give  maximum 
emphasis  to  communication  and  elec¬ 
tronic  subjects,  although  the  Insti¬ 
tute’s  research  activities  apply  to  a 
wide  range  of  fields.  Of  particular 
interest  was  the  work  being  done  in 
color  television,  flush  aircraft  anten¬ 
nas,  single  sideband  transmission, 
and  auto-fabrication  and  assembly  of 
electronic  equipment. 

Following  the  tour,  Mr.  Graham 
discussed  the  history  and  operation 
of  the  Institute  and  explained  the 
Research  Team  concept  which  brings 
together  experts  from  many  diverse 
fields  to  do  cooperative  work  on  a 
research  problem.  A  team  may  in¬ 
clude  a  physicist,  mathematician, 
economist,  chemist,  electrical  engi¬ 
neer,  and  others  according  to  the  na¬ 
ture  of  the  project. 

Staff  members  of  the  Institute  were 
introduced  and  discussed  their  spe¬ 
cial  fields  of  interest.  Dr.  Vincent 
Salmon  described  some  of  the  work 
remaining  to  be  done  in  sonics;  Mr. 
Edwin  Gamson  and  Dr.  John  Boll- 
jahn  outlined  auto  assembly  tech¬ 
niques  for  electronic  equipment  and 
recent  aircraft  antenna  developments. 
Mr.  John  Honey  discussed  the  cur¬ 
rent  status  of  single  sideband  radio 
systems,  and  Mr.  William  Evans  ex¬ 
plained  some  approaches  to  the  color 
TV  problem. 

An  open  discussion  session  follow¬ 
ing  the  talks  brought  the  very  suc¬ 
cessful  evening  to  a  close. 

Scott-St.  Louis 

The  September  11th  meeting  was 
addressed  by  Leslie  Norde,  chief  re¬ 
ceivers  engineer,  Hammarlund  Manu¬ 
facturing  Company,  AFCA  group 
member.  His  subject  was  the  design 
of  a  radio  communications  receiver, 
its  related  problems  and  solutions.  A 
Hammarlund  SP-600-JX  receiver  was 
used  as  a  demonstrator. 

An  interesting  question  and  answer 
period  followed  the  talk.  Mr.  Norde 


ScoH-St.  Louis  October  meeting  was  addressed  by  Art  Kowitz,  head  of  Motorola  training 
program.  Above,  left  to  right:  Capt.  Eugene  McElroy,  author  of  "VHP  Communications  in 
Korea"  which  appeared  in  Sept.-Oct.  SIGNAL;  Art  Kowitz;  and  Jack  Barnes,  Motorola 

communications  engineer. 


was  accompanied  by  H.  S.  Van  Wam- 
beck,  chief  engineer  of  Hammarlund. 

“The  Motorola  Microwave  Story” 
was  presented  at  the  chapter’s  Octo¬ 
ber  9th  meeting  by  Art  Kowitz,  head 
of  the  Motorola  training  program. 
With  the  aid  of  color  slides,  Mr. 
Kowitz  gave  a  vivid  description  of  a 
typical  microwave  communications 
setup.  He  discussed  problems  con¬ 
cerning  antenna  feeding  and  position¬ 
ing  and  some  intriguing  systems  in¬ 
volving  “passive”  reflectors  atop  the 
mountains  to  permit  microwave  link¬ 
age  in  difficult  geographic  areas.  He 
concluded  his  talk  with  a  question 
and  answer  period.  Assisting  Mr. 
Kowitz  at  the  slide  projector  was 
Prosper  Kinsella,  a  member  of  the 
chapter. 

During  the  business  meeting  which 
followed  dinner  at  the  Elks  Club  in 
Belleville,  Chapter  President  Allan 
Eisenmayer  announced  that  Clifford 
Wassail,  defense  activities  engineer 
of  the  Southwestern  Bell  Telephone 
and  Telegraph  Co.,  was  ahead  in  the 
chapter’s  membership  drive  contest. 
In  second  place  was  Allan  Bagnew- 
ski,  who  has  also  been  a  two-time 
winner  in  the  drawing  for  a  free  meal 
given  in  connection  with  the  mem¬ 
bership  drive.  2nd  Lt.  James  F. 
Fields,  a  student  in  the  communica¬ 
tions  officer  course  at  Scott  Air  Force 
Base,  and  a  charter  member  of  the 
chapter,  was  welcomed  back  after  a 
two-year  absence  for  duty  away  from 
the  area. 

Another  feature  of  the  business 
meeting  was  the  drawing  for  door 
prizes  donated  by  various  members, 
which  included  two  cathode  ray 
tubes,  a  milliameter  and  a  box  of 
transmitter  parts.  Winners  were  Ed 
Schlict,  Ben  Otten,  Allan  Bagniewski 
and  Howard  Yund.  Plans  were  dis¬ 
cussed  for  the  December  meeting, 
which  will  mark  the  third  anniver¬ 


sary  of  the  chapter,  and  it  was  de¬ 
cided  to  make  it  a  “bring  the  wives 
and  girl  friends”  occasion. 

The  chapter  was  privileged  to  have 
as  a  guest  Capt.  Eugene  J.  McElroy, 
USAF,  who  authored  the  article 
“VHF  Systems  in  Korea”  which  ap¬ 
peared  in  the  September-October 
issue  of  Signal. 

South  Carolina 

At  a  recent  meeting  of  the  board 
of  directors  of  the  South  Carolina 
Chapter  the  following  officers  were 
elected  to  fill  vacancies  created  by 
transfers  out  of  the  area:  president — 
Walter  G.  Edwards,  district  manager 
of  Southern  Bell  Telephone  and  Tele¬ 
graph  Company,  Columbia;  directors 
— Rufus  C.  Barkley,  president.  The 
Cameron  and  Barkley  Company;  Lt. 
Col.  Oscar  T.  Tigner,  Southern  Bell 
T&T  Co. 

Southern  Connecticut 

Application  for  charter  for  a 
Southern  Connecticut  Chapter  was 
received  and  approved  at  national 
headquarters  in  October.  The  chap¬ 
ter  was  organized  through  the  efforts 
of  Lincoln  Thompson,  vice  president 
of  SoundScriber  Corporation,  and 
Col.  Edgar  L.  Love,  sales  manager, 
Koiled  Kords,  Inc.,  with  the  able  as¬ 
sistance  of  Dan  Greene,  AFCA  re¬ 
gional  representative. 

Interim  chapter  officers  have  been 
elected  as  follows:  president — Col. 
Edgar  L.  Love;  1st  vice-president — 
Lincoln  Thompson ;  2nd  vice-presi¬ 
dent — H.  J.  Hoffman,  Machlett  Lab¬ 
oratories,  Inc.;  secretary — James  J. 
McKeon,  SoundScriber  Corporation; 
treasurer  —  E.  P.  Hurley,  Southern 
New  England  Telephone  and  Tele¬ 
graph  Company. 

Chapter  headquarters  are  in  New 
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possible  better  care  of  soldier-pa¬ 
tients. 

Without  the  aid  of  modern  com¬ 
munications  and  electronics,  General 
Armstrong  concluded,  many  service¬ 
men  would  have  lost  their  lives  on 
the  Korean  battlefields  or  would  have 
been  hopelessly  crippled. 

The  luncheon  meeting  was  held  in 
the  National  Press  Club,  with  Chap¬ 
ter  President  Thomas  B.  Jacocks  pre¬ 
siding.  Others  at  the  head  table  were: 
Rear  Admiral  Joseph  R.  Redman, 
National  AFC  A  President;  Maj.  Gen. 
George  I.  Back,  Chief  Signal  Officer; 
Rear  Admiral  Joel  T.  Boone,  Chief 
Medical  Director,  Veterans  Adminis¬ 
tration  ;  Brig.  Gen.  Rawley  Chambers, 
Chief  of  Professional  Services  of  the 
Army  Medical  Corps;  Dr.  John  B. 
Alsever,  Director,  Blood  Program 
Div.,  Health  and  Special  Weapons 
Defense  Office,  FCDA;  Capt.  0.  D. 
Yarbrough,  USN,  Director,  Research 
Div.,  Bureau  of  Medicine  and  Sur¬ 
gery;  Col.  Sheldon  Brownton,  Exec. 
Asst,  to  Asst,  to  the  Secretary  of  De¬ 
fense,  Dept,  of  Medicine. 

Among  the  250  members  and 
guests  present  were  a  group  of  sen¬ 
ior  Signal  Officers  at  U.  S.  installa¬ 
tions  who  were  in  Washington  for  a 
week’s  conference  with  the  Chief  Sig¬ 
nal  Officer  and  his  staff. 


Haven,  Conn.,  where  a  membership 
drive  is  now  in  progress.  AFCA  Ex¬ 
ecutive  Vice  President  George  P. 
Dixon  will  formally  present  the  chap¬ 
ter  charter  at  the  opening  meeting  of 
the  Southern  Connecticut  Chapter  on 
November  17th. 

Washington 

A  better  understanding  of  the  vital 
role  that  AFCA’s  three  fields  of  in¬ 
terest  —  communications,  electronics 
and  photography  —  play  in  the  mis¬ 
sion  of  the  Army  Medical  Service 
was  given  Washington  Chapter  mem¬ 
bers  at  their  opening  meeting  on 
October  7th  by  Major  General 
George  E.  Armstrong,  The  Surgeon 
General  of  the  Army. 

To  show  just  how  much  the  Army 
Medical  Service  relies  on  communi¬ 
cations  and  electronics.  General  Arm¬ 
strong  took  the  audience  on  a  verbal 
tour  through  the  entire  chain  of  med¬ 
ical  evacuation  from  the  battalion  aid 
station  near  the  front  line  to  the 
large,  completely  equipped  medical 
centers  in  the  United  States  —  a  tour 
which  vividly  described  how  commu¬ 
nications  helped  return  the  wounded 
soldier  to  this  country  and  how  elec¬ 
tronics  assisted  in  his  recovery. 


Maj.  Gen.  George  E.  Armstrong,  Surgeon 
General  of  the  Army. 


Going  on  to  the  field  of  research, 
the  speaker  pointed  out  that  Army 
Medical  Service  researchers,  working 
on  thousands  of  projects  in  many 
specialized  fields  of  medicine,  are 
daily  making  use  of  numerous  pieces 
of  electronic  equipment,  and  that  the 
results  of  such  research,  which  would 
be  impossible  without  the  aids  of 
electronics,  have  increased  medical 
knowledge  and  accordingly  made 


for  a  longer  service  record! 

The  only  flashlight  battery  completely 
sealed  in  steel  —  top,  bottom  and  sides ! 


Light  when  you  need  it  from  power  that 
lasts,  from  power  completely  sealed  in 
steel !  These  batteries  stay  fresh  regardless 
of  climate  or  age.  LEAK  PROOF  Brand  is 
guaranteed  against  corroding  your  flash¬ 
lights.  The  top  performer  in  the  battery 
industry.  Be  sure  you  stock  Ray-O-Vacs. 


lern 

fele- 


rAY-O-VAC  company,  MADISON  10,  WIS, 
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Adaptable  Electronic  Chassis 


In  response  to  the  need  for  a  com¬ 
ponents  chassis  that  would  lend  itself 
to  varied  and  changing  electronic  de¬ 
signs,  I.  Rotkin  and  J.  Guarracini  of 
the  National  Bureau  of  Standards 
have  developed  a  widely  adaptable 
chassis  that  is  both  economical  and 
convenient.  The  design  of  the  new 
chassis  includes  a  rectangular  frame 
made  of  %"  x  ^/le"  steel  angle  and 
sets  of  flat  plates  that  are  fitted  to  the 
frame  n^ith  screws.  The  frames  vary 
in  size  so  that  chassis  may  be  made 
up  as  small  3"  x  4"  boxes,  or  3"  x  13" 
X  16"  models,  or  even  whole  networks 
of  different-sized  chassis. 

Conventional  electronic  chassis, 
normally  built  with  five  sides,  often 
impose  restrictions  on  the  movement 
of  tools  used  to  drill  and  punch  the 
required  holes  and  recesses.  After 
the  components  have  been  installed 
in  the  chassis  and  the  experimental 
circuit  tested,  either  a  relatively  ex¬ 
pensive  equipment  must  be  thrown 
away  or  valuable  storage  space  must 
be  used  for  an  item  that  is  only  po¬ 
tentially  useful.  Even  during  the  de¬ 
velopment  stages  of  the  circuit,  the 
design  of  conventional  chassis  does 
not  lend  itself  to  exposure  of  the  cir¬ 
cuit  wiring  and  tube  sockets  to  facili¬ 
tate  probing  and  rewiring.  Some¬ 
times  a  great  simplification  is  pos¬ 
sible  in  the  construction  of  equip¬ 
ment  if  several  “breadboard”  models 
can  be  pieced  together,  but  this  is  a 
difficult  task  requiring  complex  me¬ 
chanical  structures  if  the  components 
are  mounted  in  standard  chassis. 

The  chassis  developed  by  NBS  are 
produced  in  four  standard  sizes,  all 
3"  high:  16"  x  13",  13"  x  8",  8"  x  4", 
and  4"  x  4".  Flat  cover  plates  are 
drilled  with  holes  that  match  screw- 
holes  in  the  frames.  The  dimensions 
of  the  chassis  and  plates  were  chosen 
so  that  the  long  side  of  each  chassis 
matches  the  short  side  of  the  next 
larger  size.  When  desired,  any  of  the 
six  side  plates  may  be  left  blank  or 
discarded  entirely;  thus,  ventilation 
may  be  obtained  for  circuits  requir- 
ment  and  sampling  cycles.  This 
unique  feature  is  made  possible  by 
the  use  of  electronic  shift  registers 
to  transfer  data  from  the  input  count¬ 
ing  channels  to  the  recording  section 
without  interrupting  the  measurement 
process. 


An  important  element  in  the  data 
reduction  process  is  the  new  Potter 
Digital  Magnetic-Tape  Handler  which 
is  used  as  the  basic  recording  me¬ 
dium.  High-speed  and  precise  con¬ 
trol  of  tape  starts  and  stops  permit 
recording  of  data  from  all  four  chan¬ 
nels  at  high  rates  and  playback  at  the 
slower  speeds  required  to  accumu¬ 
late  the  information  on  tabulating 
cards,  or  for  insertion  into  electronic 
computers. 

Important  business  and  industrial 
applications  are  predicted  for  the 
new  equipment  since  the  techniques 
established  in  the  development  of  the 
reversing  decades,  shift  registers, 
card  punch  translators,  and  other 
units  have  a  variety  of  applications 
in  these  fields.  Individual  compo¬ 
nents  or  complete  systems  are  now 
available  to  provide  sampling  rates 
to  one  hundred  per  second,  and  these 
may  be  combined  with  existing  or 
proposed  methods  employing  punched 
cards,  direct  data  printers,  or  mag¬ 
netic  tape  recorders. 

Repair  Work  in  Germany 

Leipheim,  Germany  —  The  28th 
Division’s  mobile  signal  maintenance 
team,  as  part  of  their  regular  routine, 
visited  the  628th  Tank  Battalion  re¬ 
cently  to  repair  the  unit’s  radios. . 
When  the  crew’s  job  was  completed, 
the  tankers  had  all  but  2%  of  their 
radios  in  operation. 

That’s  the  kind  of  proficiency  that 


these  signal  gypsies  are  exhibiting 
throughout  the  28th  Division  in  their 
efforts  to  give  Keystone  units  top 
quality  in  one  of  their  most  vital 
needs,  communication.  Upon  arrival 
at  a  unit  all  inoperative  radios  are 
turned  over  to  the  five-man  crew.  The 
men  check  them,  replace  parts,  make 
repairs  and  turn  the  radios  into  op¬ 
erating  condition  whenever  possible. 

The  value  of  communications  is 
well  known  to  the  front-line  soldier 
whose  life  depends  upon  constant 
contact  with  higher  echelons.  In  Ger¬ 
many  where  units  spend  most  of  their 
time  training  in  the  field,  a  great 
reliance  is  placed  on  radio  commu¬ 
nication  and  these  signal  crews  per¬ 
form  a  vital  service  which  gains  the 
gratitude  of  every  unit  they  visit. 

New  Two-Phone  Intercom  System 
Announced  by  RCA 

A  new  low-cost  telephone-type  in¬ 
ter-communications  system  called  the 
“Duo-Com”  and  designed  for  use  in 
homes,  professional  offices,  farms, 
schools,  business  and  industry  was 
announced  recently  by  the  Engineer¬ 
ing  Products  Department,  RCA  Victor 
Division,  Radio  Corporation  of 
America. 

The  simplified  two-phone  system 
provides  instant  natural  voice  com¬ 
munication  and  will  operate  more 
than  a  year  on  a  single  six-volt  bat¬ 
tery.  Contact  between  the  phones  is 
made  simply  by  lifting  the  receiver 


CpI.  Bernard  Baker,  chief  of  one  of  the  28th  Division's  radio  repair  teams,  completes  a  circuit 
as  Pvt.  Jerald  Stevens  checks  the  connection.  Assisting  with  controls  in  the  background 

is  Pfc.  Jerry  Robson. 
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RAYTHEON  MANUFACTURING  CO 


Ability  to  think  big  about  miniaturization  prob¬ 
lems  is  only  one  of  the  many  talents  that  has  set 
Raytheon  apart  in  the  field  of  electronics.  It  is  an 
example  of  how  Raytheon  is  serving  the  current 
needs  of  the  Armed  Services  while  paving  the  way 
for  new  and  better  developments. 

Not  all  Raytheon  products  are  small  but  all  bene¬ 
fit  from  Raytheon’s  broad  experience  with  mini¬ 
aturization.  Raytheon  pioneered  in  the  develop¬ 
ment  of  reliable  miniature  vacuum  tubes,  now  leads 
in  the  production  of  subminiature  tubes,  germanium 


diodes  and  transistors.  Miniature  magnetic  com¬ 
ponents  are  another  example  of  Raytheon’s  unique 
ability  to  pack  perfection  into  incredibly  small  units. 

Raytheon  has  also  pioneered  in  the  application 
of  miniaturization  techniques  to  complete  equip¬ 
ments.  The  benefits  are  unmistakably  reflected  in 
the  compact  design,  trim  appearance  and  servicing 
ease  of  all  Raytheon  products  which  include  radar, 
sonar,  communications  equipment  and  other  types 
of  electronic  equipment  used  in  all  branches  of  the 
Armed  Services. 
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and  depressing  a  button,  eliminating 
dialing,  switchboard,  press-to-talk 
keys,  and  similar  delays  found  in 
other  intercom  systems. 


The  awarding  of  a  contract  to  the 
Indiana  Steel  Products  Co.,  Val¬ 
paraiso,  Ind.,  to  conduct  a  compre¬ 
hensive  research  program  on  mag¬ 
netics  to  improve  military  air  and 
ground  devices  utilizing  magnets  was 
announced  recently  by  the  U.  S.  Air 
Force’s  Air  Research  and  Develop¬ 
ment  Command. 

The  objective  of  the  research  will 
be  to  enable  manufacturers  to  pro¬ 
vide  better  electronic  equipment  for 
U.  S.  Air  Force  use,  and  to  conserve 
weight,  space  and  materials. 

The  program  will  include  both 
basic  and  applied  research  and  will 
cover  the  theory  of  magnetism,  the 
source  of  magnetic  energy,  and  fac¬ 
tors  affecting  magnetic  induction  and 
coercive  force,  as  well  as  design  and 
application  and  a  search  for  new 
magnetic  alloys. 


Capt.  John  Harris,  35th  ATS  project  ofFicer  (left),  explains  some  of  the  intricasies  of  the 
experimental  Loran  overlay  to  Major  Edwin  Mann,  squadron  navigator. 


The  new  radar  has  all  of  the  essen¬ 
tial  features  of  its  bigger  predecessor, 
according  to  Raytheon  engineers, 
who  pointed  out  that  their  company 
now  has  more  commercial  marine 
radar  sets  in  operation  than  those  of 
all  other  manufacturers  in  the  world 
combined.  With  this  latest  model,  a 
captain  can  guide  his  vessel  through 
a  crowded  harbor  in  thickest  fog  or 
darkest  night,  without  fear  of  collid¬ 
ing  with  other  vessels  or  objects. 

Working  on  the  standard  radar 
principle,  the  Model  1500  sends  out 
a  radio  signal  like  the  rays  of  a 
searchlight.  When  these  rays  strike 
an  object,  they  rebound  like  echoes, 
but  with  the  speed  of  light.  The  radar 
picks  up  these  “echoes”  of  its  own 
signals,  and  translates  the  time  in¬ 
terval  between  the  signal  and  its  echo 
into  distance.  The  direction  and  dis¬ 
tance  of  objects  are  indicated  on  a 
picture  scope,  similar  to  a  television 
screen. 


fort  which  the  evaluation  reflects. 
The  facts  indicated  will  be  thorough¬ 
ly  studied  and  your  headquarters  ad¬ 
vised  of  the  results  and  action  taken. 
This  center  appreciates  the  complete 
cooperation  demonstrated.” 

During  the  month  of  March  1953, 
the  35th  Air  Transport  Squadron 
was  assigned  the  work  of  testing  the 
experimental  charts  and  books  be¬ 
tween  St.  Johns,  Newfoundland,  and 
Lajes  Field,  Azores.  The  overlay 
charts  consisted  of  four  clear  plexi¬ 
glass  plates  on  which  colored  Loran 
lines  were  superimposed.  The  plates 
were  numbered  one  through  four  and 
were  positioned  in  sequence  upon  a 
normal  mercator  projection  strip 
map.  Loran  fixes  were  plotted  in 
pencil  on  the  plexi-glass  plate  and 
transferred  to  the  strip  map  by 
punching  through  the  plate  with  the 
point  of  the  dividers.  The  pencil 
marks  on  the  overlays  were  readily 
erased,  and  the  plate  used  over  and 
over  again. 

While  not  in  use  the  overlay  plates 
were  protected  by  storage  in  a  loose 
leaf  binder,  which  remained  in  the 
aircraft. 

The  entire  procedure  was  designed 
to  cut  down  navigator  eye  fatigue, 
since  all  forms  of  navigation  such  as 
dead  reckoning,  radio,  and  celestial 
could  be  plotted  on  one  map  without 
the  strain  caused  by  constantly  view¬ 
ing  six  to  eight  converging  Loran 
lines. 

Each  navigator  made  at  least  two 
test  flights  and  completed  a  detailed 
analysis  of  each  flight.  A  consoli¬ 
dated  analysis  was  forwarded  through 
channels  to  the  AC&I  Center  of  St. 
Louis. 


The  peril  of  collision  in  fog  or 
darkness  —  major  hazard  to  small 
vessels  threading  their  way  through 
crowded  harbors  or  along  rocky 
coasts  —  has  now  been  reduced 
through  the  magic  of  a  new  electronic 
device. 


EXPERIMENTAL  LORAN  TESTED 


Kindley  AFB,  Bermuda  —  The 
navigators  of  the  35th  Air  Transport 
Squadron  under  Maj.  Edwin  Mann, 
squadron  navigator,  and  base  officers 
attached  as  navigators,  were  recently 
cited  by  the  Aeronautical  Chart  and 
Information  Center  of  St.  Louis,  Mo., 
for  their  part  in  the  testing  of  experi¬ 
mental  Loran  overlay  charts  and 
books. 

The  Aeronautical  Chart  and  In¬ 
formation  Center  said  in  their  letter: 
“A  preliminary  study  of  the  report 
regarding  the  above  evaluation  by 
your  headquarters  has  been  made. 
This  center  is  impressed  by  the  de¬ 
tailed  presentation  and  technical  ef- 


“Big  Ship”  radar,  with  its  rotating 
antenna  and  all-seeing  eye  is  no 
longer  confined  to  Navy  ships  and 
other  large,  ocean-going  vessels,  it 
was  revealed  recently,  but  is  avail¬ 
able  at  moderate  cost  for  use  on  tugs, 
w^orkboats,  yachts,  motor  launches, 
small  fishing  vessels,  and  similar 
craft. 
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For  applications  requiring  a  really  stable  capacitor 
specify  RMC.  Type  D  DISCAPS.  Designed  primarily  for 
coupling,  by-passing  and  filter  networks,  Type  D  DISCAPS 
have  proven  performance  records  where  close  tolerances  are 
required  over  a  wide  temperature  range.  Capacity  will  not 
va^X-niore  than  +16%  — 5%  from  25®  C  value  as  tempera¬ 
ture  is  varied  from  +10°Cto+65®C  (See  Curve).  Available 
in  capacities  between  220  MMF  and  5000  MMF  ±  20%  or 
GMV.  Power  factor  1%  or  less. 

Type  D  DISCAPS  are  rated  at  1000  volts  D.C.  working 
and  are  laboratory  tested  at  double  their  working  voltage 
to  assure  highest  standards  of  performance.  Rugged  con¬ 
struction  and  lower  initial  cost  offer  production  line'  ease 
and  overall  savings. 

RMC  engineers  can  help  you  with  design  problems  requir¬ 
ing  standard  or  special  types  of  ceramic  capacitors.  Your 
inquiry  is  invited. 


CAPACITY  LIMITS 
25®  TO  65®C 
TYPE  D  DISCAPS 


TEMPERATURE  ®C 


SEND  FOR  SAMPLES  AND  TECHNICAL  DATA 


DISCAP 

CERAMIC 

CONDENSERS 
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“On  the  fly*’  reading  provides  a 
marked  increase  in  the  data  handling 
capacity  of  the  system  by  eliminating 
the  necessity  of  alternating  measure- 
ing  air  circulation.  No  restrictions 
are  placed  on  the  kind  of  material 
from  which  the  flat  plates  are  made. 
Consequently,  it  is  possible  to  elimi¬ 
nate  much  of  the  component  insula¬ 
tion  required  when  using  all-metal 
chassis. 

In  developing  a  circuit,  the  com¬ 
ponents  may  be  assembled  in  “bread¬ 
board”  style  on  one  or  more  flat 
plates  before  final  mounting  on  a 
suitable  frame.  This  procedure  facili¬ 
tates  and  simplifies  the  often  labori¬ 
ous  details  of  drilling,  punching,  de- 
burring,  or  nibbling.  Once  the  units 
have  been  mounted  in  the  plates,  they 
may  be  screwed  onto  the  frames  with 
all  the  wiring  and  tube  sockets  on  the 
open  (outer)  side  of  the  plate  ex¬ 
posed  to  the  probing  of  the  test 
equipment.  If  the  design  and  crafts¬ 
manship  permit,  these  same  plates 
may  later  be  reversed;  the  wiring 
will  then  be  protected,  the  tubes  wifl 
be  accessible  for  replacement,  and 
the  completed  unit  is  ready  for  actual 
operation 

If  a  component  is  a  prototype  or 
has  become  obsolete,  only  the  plate 
containing  the  circuit  in  question 
need  be  removed  from  the  frame  and 
replaced  with  the  improved  circuit. 
The  discarded  plate  can  then  be 
stripped  of  the  easily  removable 
components  and  stored  in  a  shallow 
drawer  or  cabinet  until  a  similarly 
patterned  plate  is  needed  again.  If 
desired,  whole  clusters  of  these  ver¬ 
satile  chassis  may  be  assembled 
around  or  on  top  of  a  larger  chassis 
— the  frames  are  sufficiently  stand¬ 
ardized  to  permit  this.  In  addition, 
the  spacing  between  the  holes  per¬ 
mits  the  mounting  of  commercially 
available  bakelite  terminal  strips. 

The  Richards  Company  of  Arling¬ 
ton,  Virginia,  now  making  the  chas¬ 
sis  under  contract  to  the  National 
Bureau  of  Standards,  has  contributed 
several  design  improvements  that 
have  been  incorporated  in  the  final 
model. 


Annual  Search  for  Scientists  of  the 
Future  Launched 

The  annual  quest  for  young  men 
and  women  deemed  the  most  promis¬ 
ing  for  future  career^  in  science  was 
begun  recently  as  high  school  seniors 
throughout  the  nation  were  invited  to 
compete  in  the  thirteenth  annual  Sci¬ 
ence  Talent  Search. 

The  long  trail,  upon  which  entrants 
from  public,  private  and  denomina¬ 
tional  schools  will  start  soon,  will 
lead  40  finalists  to  Washington  next 
spring  for  the  Science  Talent  Insti¬ 
tute.  During  the  five-day  affair  they 
will  compete  for  a  total  of  $11,000  in 
Westinghouse  Science  Scholarships 
and  will  hear  addresses  by  some  of 
the  nation’s  leading  men  of  science. 

Dr.  Leonard  Carmichael,  secretary 
of  the  Smithsonian  Institution  and 
principal  speaker  at  the  1953  Science 
Talent  Institute,  in  a  statement  re¬ 
cently  commented  on  the  Search  as 
follows:  “For  a  number  of  years  I 
have  had  something  to  do  with  the 
listing  and  classification  of  our  na¬ 
tion’s  scientists.  The  manpower  prob¬ 
lem  is  far  more  critical  than  that  of 
filling  our  need  for  armed  service 
personnel.  The  Science  Talent  Search 
is  an  invaluable  aid  in  helping  boys 
and  girls  to  select  and  be  educated 
for  their  chosen  fields  in  the  world 
of  science.” 

The  boy  or  girl  whose  all-around 
performance  as  well  as  personal  char¬ 
acteristics  are  judged  the  most  out¬ 
standing,  will  receive  the  top  $2,800 
scholarship.  Other  scholarships  rang¬ 
ing  from  $100  to  $2,000  will  be 
awarded  to  the  remaining  39  finalists 
during  the  Institute,  which  is  slated 
to  begin  February  25. 


Istqblisli  Yourself  For 
The  Future  iu  The 
Guided  Missile 
Ground  Control 
Program! 


We  have  some  excellent 
positions,  but  they're  tough/ 
Most  of  them  require  men 
with  4  to  10  years'  experi¬ 
ence,  although  there  are  a 
few  openings  for  younger 
men.  Here's  what  we're  in¬ 
terested  in — 


ELECTRICAL  CIRCUIT 
DESIGNERS 

PULSE  CIRCUIT  ENGINEERS 
SYSTEMS  COORDINATORS 
COMPUTER  LOGICIANS 


Here's  what  we  offer 
^  Unlimited  Future 
»  Open  Salaries 

—  Liberal  Patent  Awards 
^  Professional  Atmosphere 

—  Benefits,  PLUSt 


A  multi-channel  data  handling  sys¬ 
tem  for  use  in  aircraft  and  missile 
testing  has  been  completed  by  the 
Potter  Instrument  Company,  Inc.,  of 
Great  Neck,  N.  Y.,  for  Consolidated 
Vultee  Corp.  of  San  Diego. 

The  new  unit  is  designed  to  digi¬ 
tize,  sample,  and  record  information 
obtained  from  Doepler-frequency  ef¬ 
fects  or  pulse  code  modulation  from 
each  of  three  independent  channels 
and  to  provide,  through  a  fourth 
channel,  recorded  time  marker  sig¬ 
nals  as  a  data  reference.  Special 
decades  are  used  to  allow  addition 
or  subtraction  of  counts  and  to  pro¬ 
vide  an  indication  of  algebraic  sign 
of  the  total  counts. 


If  you're  really  interested 
in  a  stimulating  position,  send 
resume  of  education  and  ex¬ 
perience  to — 

Mr.  R.  M.  Swisher,  Jr. 

Emp)cyment  Supervisor,  Dept.  N-6 
Westinghouse  Electric 
Corporation 

109  West  Lombard  Street 
Baltimore  1,  Maryland 


Times  Facsimile  Corporation 
Personnel  Changes 

Karl  E.  Clough,  formerly  District 
Manager  of  the  Washington,  D.  C. 
office  of  Times  Facsimile  Corp.,  has 
been  appointed  Director  of  Sales, 
Stenafax  Division,  headquarters  New 
York.  He  is  succeeded  in  Washing¬ 
ton  by  Rear  Admiral  John  M.  Mc- 
Isaac.  U.S.N.  (Ret.). 


lOuse 


BALTIMORE,  MARYLAND 
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You  are  Jooking  at  the 
makings  of  o  crash.  But  it 
won't  happen.  Through  the 
darkness  a  new  Aircraft 
Radar  revealed  a  mountain 
range  directly  in  the  flight  path.  Now 
the  pilot  is  climbing  to  clear  it. 

Like  a  powerful  telescope,  this 
advanced-type  radar  equipment  enables 
the  pilot  to  study  obstacles  "close-up"  — 
in  a  choice  cf  five  different  ranges  be¬ 
tween  5  and  200  miles.  Here  is  a  com¬ 
pact  lightweight  radar  that  will  readily 
iridicate  mountains  and  nf'or  by  aircraft. 
It  ‘can  locate  thunderhead.  and  other 
cloud  formations — permit  the  pilot  to 


navigate  a  safe  course.  It 
can  map  terrains,  showing 
the  pilot  the  salient  char¬ 
acteristic  sof  the  ground 
he's  flying  over.  It  can  help 
the  pilot  keep  his  plane  on  the  desired 
flight  path.  It  can  even  be  used  as  a 
visual  check  against  the  landing  and 
approach  instruments  in  his  plane. 

This  nev/  Aircraft  Radar,  made  by 
RCA  for  the  Navy  Bureau  of  Aeronautics, 
is  another  technical  achievement  worked 
out  in  close  co-operation  with  the  mili¬ 
tary  to  insure  U.S.  supremacy  in  elec¬ 
tronics.  Meet  the  RCA  engineers  and  field 
technicians  in  your  branch  of  service. 


RADIO  CORPORATION  of  AMERICA 

ENGINEERING  PRODUCTS  DEPARTMENT  CAMDEN.  N.J. 


'  E  -I' 

f0l_riTUN^7§0i_ 


TUNG-SOL  makes  Afl-Glass  Sealed  Beam 
Lamps,  Miniature-Lamps,  Signal  Flashers,  Pic¬ 
ture  Tubes,  Radio,  TV  and  Special  Purpose 
Electron  Tubes  and  Semiconductor  Products. 

TUNG-SOL  ELECTRIC  INC. 

Newark  4,  N.  J. 

Sales  Offices:  Atlanta,  Chicago,  Columbus,  Culver  City  (Los 
Angeles),  Dallas,  Denver,  Detroit,  Newark,  Seattle. 


Churchill  Cabinet  Company  Enters  its  50th  Year  of 
Manufacturing  Wood  Products 

On  August  4,  1904,  Ole  Gullicksen,  then  a  young  man 
of  37,  who  had  had  an  early  and  sound  training  in  the 
woodworking  business,  decided  that  “now  is  the  time”  to 
“go  on  his  own”  and  in  association  with  a  few  of  his 
fellow  workers  took  out  incorporation  papers  starting  the 
Churchill  Cabinet  Company,  taking  the  name  of  the  street 
upon  which  the  building  was  located  at  2119  Churchill 
Street  in  Chicago. 

During  those  days  it  took  plenty  of  nerve  to  “go  on 
your  own,”  especially  when  you  had  little  capital,  but  Ole 
Gullicksen  had  an  honest  face  and  the  spirit  of  his  Viking 
forebears  and  the  many  suppliers  of  lumber  and  finish¬ 
ing  materials,  as  well  as  machinery  manufacturers,  were 
all  glad  to  help  this  young  man. 

The  trials  and  tribulations  were  many  and  tough,  but 
the  will  to  succeed  was  there  and  from  that  humble  be¬ 
ginning  a  sound,  well  established  business  grew  to  its 
present  size  and  today,  after  these  many  years,  the 
Churchhill  Cabinet  Company  enjoys  the  reputation  of 
being  one  of  the  outstanding  firms  of  its  kind  (contract 
woodworkers)  in  the  nation. 

Ambition  Never  Realized 

Mr.  Ole  Gullicksen  died  in  1948,  failing  to  realize  his 
life’s  ambition — to  see  the  fruits  of  his  hard  work  and 
celebrate  the  Company’s  30th  year. 

For  a  great  many  years  two  of  “O.G.’s”  sons  were  as¬ 
sociated  with  him  in  the  business,  both  of  whom  were  with 
their  dad  during  the  early  years  of  struggle  when  the 
business  was  being  built  to  its  present  standing  and  today, 
with  that  sound  training  of  doing  it  the  “hard  way”  these 
sons  are  carrying  on  the  wonderfully  sound  fundamentals 
laid  down  by  “O.G.”.  Spencer  T.  Gullicksen  is  President 
and  Treasurer  and  Willard  A.  Gullicksen  is  Vice  Presi¬ 
dent  and  Secretary.  In  recent  years  their  brother,  Row¬ 
land  H.  Gullicksen,  joined  them  and  is  Assistant  Treasurer 
and  Director  of  Purchases,  making  a  smooth  running 
team. 

The  Churchill  Cabinet  Company  manufactures,  as  it 
has  for  many  years,  a  complete  line  of  telephone  booths, 
both  for  inside  and  outside  use.  They  also  manufacture, 
by  contract,  telephone  boxes  and  switchboard  cabinets; 
TV  and  radio  cabinets;  electronic  organ  cabinets;  dis¬ 
play  cabinets;  juke  boxes,  and,  as  a  matter  of  fact,  any¬ 
thing  made  of  wood — from  “toothpicks  to  telephone 
booths.” 


O.  Gullicksen,  1867-1948 
Founder  of  the  Churchill 
Cabinet  Company. 


S.  T.  Gullicksen 
President  of  the  Churchill 
Cabinet  Company. 
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AT  has  a  vacuum  cleaner 
to  do  with  defense  production 


Lewyt  is  first  and  foremost  a  Government 
coTiixdiQXor— permanently  in  war  and  peace. 

Has  been  since  1914. 

And,  becoming  one  of  the  country’s  largest 
vacuum  cleaner  manufacturers  in  the 
last  5  years  has  made  us  an  even  better 
Government  contractor 

. . .  bigger  . . .  more  flexible! 

From  where  Uncle  Sam  sits,  it  means 
a  steady  force  of  1,500  trained  workers 
available  at  all  times 

A 

. . .  busy  in  peace 

. . .  ready  overnight  to  throw  their  full 
weight  into  emergency  production. 

It  means  expanded  facilities— faster,  more 
economical  tooling-up;  a  way  to  help  defense 
budgets  go  further  through  lowered  costs. 

The  RT-66  Receiver-Transmitter  and  its 
Lewyt-manufactured  components,  illustrated, 
is  a  good  example  of  another  advantage  of  our 
dual  operation — integration! 


Condenser 

Tuning 

Assemblies 


Gear  Drive 
Assemblies 


RT-66  Receiver- 
Transmitter 
with  some  of 
its  Lewyt- 
manufactured 
components. 


Variable  \ 
Condensers 


Quartz 

Crystals 


We  not  only  produce  this  Receiver-Transmitter— 
but  actually  manufacture  65%  of  its  components! 

. . .  crystals 

. . .  transformers 

. . .  condensers 

. . .  RF  coils  . . .  chokes 

. . .  gears  . . .  chassis  . . .  housings  . . . 
precision  machined  parts 

. . .  we  make  ’em  all! 

It’s  called  integration,  but  what  it  boils 
down  to  is  deliveries  on  time,  control  of  quality— 
and  reduced  costs  through  elimination 
of  countless  “double  profits.’’ 

A  vacuum  cleaner  has  plenty  to  do  with 
defense  production! 


Manufacturer  of  Electronic  and  Electro-Mechanical  Equipment  Since  1888 

ION,  BROOKLYN  11,  NEW  YORK 
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Amateurs 


At  the  opening  of  MARS  station  AF6FCT,  at  Hamilton  AFB,  Major  General  Walter  E.  Todd, 
Commander  of  the  Western  Air  Defense  Force,  and  Brig.  General  James  W.  Andrew,  28th 
Air  Division  commander,  inspected  the  equipment.  Above,  General  Andrew  sends  a  message 

as  General  Todd  looks  on. 


New  MARS  Station 
at  Hamilton  AFB 

MARS  Station  AF6FCT,  Head¬ 
quarters,  Western  Air  Defense  Force, 
and  Headquarters,  28th  Air  Division 
( Defense ) ,  has  been  activated  at 
Hamilton  Air  Force  Base,  Hamilton, 
California.  With  the  combined  equip¬ 
ment  of  the  two  headquarters, 
AF6FCT  is  capable  of  efficient 
MARS  and  amateur  operation  in  the 
establishment  of  MARS  nets  and 
Ham  traffic  schedules. 

The  three  position  console  features 
two  32V2  transmitters,  75A2  receiv¬ 
ers,  package  stations,  one  eaeh  for 
3307.5  kilocycles  28th  Air  Division 
net,  and  7560  kilocycles.  Western  Air 
Defense  Force  net.  The  third  is  the 
position  from  which  a  BC-610-F  on 
20  meters  and  a  Globe  King  400B  on 
75  meters  are  controlled.  An  SP- 
600-JX  is  the  receiver  for  the  Ham 
traffic  handling  position. 

A  vitally  important  part  of  the  sta¬ 
tion  is  the  radio-teletvpe  unit,  the  new 
AN/GRC-26A.  Daily  schedules  on 
7140,  with  members  of  the  Southern 
California  Radio-Teletype  Society, 
funnel  traffic  into  the  area  represent¬ 
ed  by  that  Club.  Full  scale  operation 
on  MARS  channels  with  AIR,  Wash¬ 


ington,  D.  C.,  AIIAA,  Tokyo,  Japan, 
and  AKIAA,  Anchorage,  Alaska,  is 
in  the  planning  stage  at  present, 
and  should  be  underway  soon.  The 
efficient  handling  of  military  and 
amateur  traffic  by  radio-teletype  is  a 
reality  and  should  be  exploited  to  the 
fullest  degree  by  all  with  facilities  for 
radio-teletype. 

Official,  quasi-official  and  personal 
messages  in  the  continental  United 
States  and  from  overseas  for  morale 
purposes  are  another  phase  of  opera¬ 
tion  in.  this  station. 

Construction  and  repair  of  equip¬ 
ment  is  accomplished  in  the  large 
combination  shop  and  classroom.  At 
night,  classes  in  theory  and  code  are 
conducted,  with  the  goal  in  mind  of 
procuring  amateur  licenses  for  the 
students. 

In  case  of  power  failure,  a  30-kilo¬ 
watt  auxiliary  generator  stands  ready 
to  supply  power  to  the  station  for 
emergency  operation. 

Station  Director  of  AF6FCT  is 
Captain  John  B.  Kelley,  from  No-' 
vato,  California.  T/Sgt  Robert  L. 
Prather,  Jr.,  W6RDW,  Fresno,  Cali¬ 
fornia,  is  NCOIC.  T/Sgt  Rolland  W. 
Bucklew,  W9WSI,  from  Chicago,  Il¬ 
linois,  and  S/Sgt  Arthur  J.  Kratz, 
W6UOM,  Milwaukee,  Wisconsin,  are 


trick  chiefs  of  the  swing  and  day 
shifts  respectively,  with  S/Sgt  Ray¬ 
mond  Lunsfor,  from  Newburg,  Ore¬ 
gon,  and  A/lc  Kurt  Borchers,  Stock- 
ton,  California,  MARS  frequency  op¬ 
erators. 

Colonel  John  C.  Alison,  Director 
of  Communications  and  Electronics, 
Headquarters  28th  Air  Division,  was 
one  of  the  large  contribtuors  to  the 
activation  of  MARS  Station  AF6FCT. 

ARRL  Appeals  to  TV  Industry 

The  American  Radio  Relay  League 
has  requested  the  cooperation  of  the 
television  receiver  industry  and  the 
Federal  Communications  Commission 
in  alleviating  a  new  problem  of  tele¬ 
vision  interference  arising  in  sets 
converted  for  the  u.h.f.  band  by 
means  of  channel  strips. 

The  League  points  out  that  the 
dual-conversion  strip  system,  while 
an  ingenious  expedient,  fails  to  meet 
the  engineering  principles  laid  down 
by  FCC  as  necessary  to  provide  an 
interference-free  service  in  the  u.h.f. 
bands.  Such  “converted”  receivers 
became  susceptible  to  interference 
from  innumerable  other  services  in 
the  general  region  108-174  Mega¬ 
cycles.  The  League  notes  that  in 
more  than  half  of  the  u.h.f.  TV  chan¬ 
nels  there  is  considerable  possibility 
of  interference  from  amateurs  prop¬ 
erly  operating  in  their  144-Megacycle 
band. 

ARRL,  in  a  letter  to  industry,  asks 
that  TV  manufacturers  using  such  a 
conversion  system  in  their  receivers 
take  necessary  steps  to  service  the 
problem  where  it  arises.  In  another 
letter,  to  FCC,  the  League  requests 
that  the  Commission’s  field  organiza¬ 
tion  make  it  perfectly  plain  both  to 
the  public  and  to  industry  where  the 
fault  lies  in  cases  of  interference 
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Check  the  specs . . , 


Halliciiaimrs 


Model  S-76 

Double  conversion  receiver.  Broadcast  Band 
538-1580  kc  plus  three  short-wave  bands  cov¬ 
ering  1720  kc-34  Me. 

Calibrated  electrical  bandspread  for  easy 
tuning.  Double  superhet  with  50  kc  second 
i-f  and  giant  4-inch  meter.  Five  position 
selectivity,  one  r-f,  two  conversion,  two  i-f 
stages,  temperature  compensated.  3.2  or  500 
ohm  outputs. 

Satin  black  steel  cabinet.  18 Vi"  x  8V^"  x 
deep.  Nine  tubes,  voltage  regulator,  and 
rectifier.  For  105/125  V.  50/60 
cycle  AC.  Use  R-46  speaker.  .  . 

SELECTIVITY  CURVES,  S-76 


Do  you  know  any  better  way,  any  other  way,  to  judge 
SW  equipment  than  to  check  the  specifications  and 
the  performance.^  Frankly  that’s  the  only  valid  way 
we  can  think  of  to  make  sure  you  get  your  money’s 
worth.  Check  these  specs.  Take  a  look  at  the  selectiv¬ 
ity  curve  for  the  S-76.  It  is  typical  of  the  outstanding 
value  Hallicrafters  offers  in  every  price  class. 


Model  HT-20.  T.V.I.  suppressed 
100  watt  AM-CW  transmitter  with 
all  spurious  outputs  above  40  Me 
at  least  90  db.  below  full  rated 
output. 

All  stages  metered;  single  meter 
with  eight  position  meter  switch; 
output  tuning  indication.  Fre¬ 
quency  range  of  1.7  Me  to  31  Me 
continuous  on  front  panel  control. 
Seven  tubes  plus  five  rectifiers. 
For  105/125  V.  50/60  $^050 


Model  SX-71.  Covers  Broadcast  Band 
535-1650  kc  plus  four  short-wave  bands 
covering  1650  kc-34  Me.  and  46-56  Me. 

Narrow  Band  FM  one  r-f,  two  conver¬ 
sion,  and  three  i-f  stages.  Temperature 
compensated,  voltage  regulated. Three  watt 
output  (terminals  for  500  and  3.2  ohms). 

Satin  black  steel  cabinet.  18 V^"  x  8 78" 
X  12''  deep.  11  tubes  plus  regulator,  recti 
fier.  For  105/125  V.  50/60  COilDQ^ 
cycle  AC.  Use  R-46  speaker.  . 


Model  R-46.  Matching  10"  PM  speaker 
for  use  with  Hallicrafters  communications 
receivers  SX-71,  SX-76,  SX-73  or  SX-62. 
80  to  5000  cycle  range.  Matching  trans¬ 
former  with  500-ohm  input.  Speaker  voice 
coil  impedance,  3.2  ohms. 

Satin  black  steel  cabinet  matches  all 
Hallicrafters  receivers.  Cloth  covered 
metal  grille.  15"  x  lOTs"  x  S9A95 
10>^"  deep.  Ship.  wt.  17  lbs.  . 


allkrafters 


'W^orld*s  Leading  Exclusive  Manufacturer  of  Communications  and  High  Fidelity  Equipment,  Radio  and  Television 

4401  West  Fifth  Avenue,  Chicago  24,  Illinois 
Hallicrafters  Ltd.,  51  Camden  Street,  Toronto,  Canada 
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the  Headquarters  of  the  United 
States  European  Command. 

Station  AJ3AN  serves  members  of 
US  EUCOM.  Colonel  William  R. 
Weber,  USAF,  (AJ3BF)  has  been 
named  MARS  station  director.  Lieu¬ 
tenant  Colonel  William  T.  Hodson, 
USAF,  (AJ3CL)  is  assistant  direc¬ 
tor.  Colonel  Carl  Hatch,  Army  Sig- 
nel  Corps,  (A4HT),  Deputy  Direc¬ 
tor  of  Communications,  actively  as¬ 
sisted  in  the  establishment  of  the 
EUCOM  station. 

AJ3AN  has  a  Collins  30-K  trans¬ 
mitter  and  a  75A-2  receiver.  A  cur- 
rent-fed  flat  top  antenna,  130  feet 
above  the  ground  on  the  I.  G.  Farben 
Building,  permits  operation  on  all 
amateur  medium  frequencies. 

A  radio  club  is  being  formed  with¬ 
in  the  headquarters  and  will  go  on 
the  air  with  amateur  call  sign 
DL4WP.  It  is  planned  to  offer  in¬ 
struction  in  radio  theory  and  in  code 
practice  through  facilities  of  the  ra¬ 
dio  club. 

formerly  vice-president  and  director 
of  the  AFCA,  former  Director  of 
Communications  at  US  EUCOM, 
sponsored  the  establishment  of  AJ3- 
AN.  His  successor.  Rear  Admiral 
Joseph  N.  Wenger,  USN,  was  on 
hand  for  the  station  dedication  in 
September. 


AMATEUR  RADIO 


SCF,  SII,  SUH,  TBJ,  THO,  UCA, 
UFH,  VVQ,  VZU,  VZV,  WCB,  WSP, 
WWV,  YMB. 

LCDR.  Boyd  and  his  group  have 
reason  to  be  proud  of  their  resource¬ 
fulness  and  contributions  in  the  pub¬ 
lic  interest. 


from  this  source.  The  League’s  view 
is  that  the  amateur  service  will  not 
“go  through  another  difficult  period, 
again  not  of  its  own  making,  carry¬ 
ing  the  burden  of  public  misunder¬ 
standing  and  abuse  which  arises  sole¬ 
ly  because  of  the  inadequacy  of  tele¬ 
vision  receiving  apparatus.” 


International  frequency  allocation 
treaties  which  have  been  recently 
concluded  necessitate  a  change  in 
radio  transmitting  frequencies  of  ail 
Alaska  Communication  System  fixed 
coastal  radio  stations  in  the  maritime 
mobile  radiotelephone  service.  Col¬ 
onel  M.  R.  Kunitz,  Commanding  Offi¬ 
cer  of  the  System  said  today. 

The  change  became  effective  1 
November  1953. 

The  following  ACS  stations  operat¬ 
ing  in  the  Alaskan  Coastal  Harbor 
Service  are  affected:  Ketchikan 
changed  from  2960  kc  to  2300  kc; 
Cordova  and  Valdez  from  2970  kc  to 
2300  kc;  Anchorage,  Barrow,  Craig, 
Cold  Bay,  Naknek,  Petersburg,  Sew¬ 
ard,  Sitka,  Skagway,  Unalaska,  Whit¬ 
tier  and  Wrangell  from  2970  kc  to 
2312  kc  and  Juneau,  Kodiak  and 
Nome  from  2970  kc  to  2784  kc. 


A  great  deal  has  been  said  in  the 
past  about  the  desirability  of  Naval 
Reserve  activities  cooperating  with 
local  Civil  Defense,  the  American 
Red  Cross,  and  other  relief  agencies 
in  providing  emergency  communica¬ 
tions  during  times  of  disaster.  At 
least  one  individual  has  done  some¬ 
thing  about  it.  He  is  LCDR.  Irby  H. 
Boyd,  USNR,  W4CRP,  attached  to 
Naval  Reserve  Training  Center,  Mem¬ 
phis,  Tenn.  As  Civil  Defense  Radio 
Officer  for  Memphis  and  Shelby 
County,  Tennessee,  Boyd  has  donated 
his  services  in  organizing  50  radio 
amateurs  into  a  closely-knit  emer¬ 
gency  communication  network  in 
that  area. 

The  network  consists  of  40  mobile 
and  ten  fixed  amateur  radio  stations. 
Amateurs  participating,  some  of 
whom  are  Naval  Reservists,  are: 
W4’s  — BAQ,  BCA,  BOR,  BS,  CV, 
DCH,  DIX,  DQH,  EM,  EWC,  FCF, 
FEB,  FG,  FK,  GQQ,  GYS,  HCU, 
HHK,  IBG,  IIY,  IQX,  JOW,  KGN. 
KGQ,  LRO,  LVG,  LVJ,  LVW,  LYX, 
NMM,  NZP,  PKI,  POW,  PBG,  ROS. 


A  new  addition  to  the  MARS  ra¬ 
dio  family  has  been  established  at 


A  demonstration  of  the  causes  and 
cures  for  interference  to  television 
reception  was  staged  by  the  Ameri¬ 
can  Radio  Relay  League  staff  at  meet¬ 
ings  for  service  technicians  and  ama¬ 
teur  radio  operators  in  fourteen  ma¬ 
jor  Eastern  cities  during  the  past  two 
months. 

Picture  interference  from  electric 
shavers,  carbon-filament  light  bulbs, 
short-wave  radio  transmitters,  dia¬ 
thermy,  and  f.m.  broadcasts  were 
among  tbe  sources  which  were  dem¬ 
onstrated  as  having  distinctive  and 
identifiable  patterns.  Slide  illustra¬ 
tions  showed  the  circuit  difficulties 
^and  their  remedies.  Also  demon¬ 
strated  were  the  manner  in  which 
some  television  receivers  interfere 
with  other  radio  services,  and  on  oc¬ 
casions  even  with  themselves. 

The  League  undertook  the  tour  as 
a  matter  of  informing  service  tech¬ 
nicians  about  interference  problems, 
and  to  correct  their  practice  of  er¬ 
roneously  identifying  any  and  all 
picture  interference  as  “probably 
some  amateur.” 


Headquarters  U.  S.  European  Command's  new  MARS  radio  station  is  inspected  by:  Rear 
Admiral  Earl  E.  Stone  (seated  front),  outgoing  Director  of  Communications  and  Electronics 
Division;  Rear  Admiral  Joseph  N.  Wenger  (seated  rear),  new  C  &  E  Director;  Colonel 
William  Weber,  USAF,  Deputy  Director  Morale  and  Welfare  Division;  Colonel  Carl  H. 
Hatch,  Deputy  Director  C  &  E  Division;  and  Lt.  Colonel  William  T.  Hodson,  Chief  Facilities 

Section,  C  &  E  (standing  I  to  r). 
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NEW  DEVELOPMENTS  IN  PHOTOGRAPHIC  PROCESSES  AND  MATERIALS 

An  engineer  of  the  Signal  Corps  Engineering  Laboratories  discusses 
four  recent  developments  in  the  field  of  photography:  electrostatic 
electrophotography^  photosensitive  plastics^  photothermography ^  and 
stabilized  processing. 


Significant  progress  has  been  made 
in  the  electrostatic  electrophoto¬ 
graphic  process  along  several  lines 
since  it  was  first  described  and  dem¬ 
onstrated  before  this  section  about 
two  years  ago  said  Mr.  Steven  Levi- 
nos  of  the  Signal  Corps  Engineering 
Laboratories,  Fort  Monmouth,  New 
Jersey,  in  an  address  delivered  to  the 
New  York  Section,  Technical  Divi¬ 
sion,  Photographic  Society  of  Amer¬ 
ica  recently. 

Mr.  Levinos  stated  that  notable 
among  these  are  the  following: 

1.  The  electrophotographic  plate 
(which  replaces  conventional 
film)  can  now  be  satisfactorily 
sensitized  in  approximately  five 
seconds. 

2.  The  photographic  speed  of  elec¬ 
trophotographic  plates  is  now 
roughly  equal  to  that  of  Plus  X 
film. 

3.  Electrophotographic  plates  re¬ 
cently  perfected  have  panchro¬ 
matic  response. 

4.  An  electrophotographic  latent 
image  can  he  developed  to  yield 
a  high  quality  powder  image  in 
one  second  or  less. 

5.  Fifty-six  lines  per  mm  can  be 
resolved  in  the  powder  image 
on  a  developed  electrophoto¬ 
graphic  plate. 

6.  The  electrophotographic  proc¬ 
ess  can  he  used  to  take  pictures 
in  fields  of  nuclear  radiation. 

7.  The  development  of  new  mate¬ 
rials  to  replace  the  selenium 
now  used  holds  promise  in  the 
direction  of  extending  response 
in  the  infrared  region  beyond 
the  spectral  sensitivity  of  infra¬ 
red  sensitized  silver  halide 
emulsions. 

Continuing,  Mr.  Levinos  stated  that 
the  new  field  of  photosensitive  plas¬ 
tics  has  shown  great  promise  in  the 
production  of  good  quality  photo¬ 
graphs.  This  process  is  based  upon  a 
system  of  photosensitive  plastics 
(polyvinyl  chloride)  and  involves  a 
heating  operation  after  exposure  of 
the  plastic  to  develop  the  latent  image 
while  at  the  same  time  desensitizing 
th^  unexposed  areas  so  that  subse¬ 


quent  exposure  to  light  is  without 
effect.  Fundamentally,  the  system  de¬ 
pends  upon  the  liberation  of  hydro¬ 
gen  chloride  (dehydro-halogenation) 
from  the  long  polymer  chains,  and 
this  in  turn  can  initiate  any  one  of 
four  possible  reactions  to  produce  a 
visible  image  on  subsequent  heating. 
These  reactions  are  as  follows :  degra¬ 
dation  of  the  polymer;  formation  of 
a  dye  “in  situ”;  formation  of  a  pig¬ 
ment  “in  situ”  and  bleach-out  of  dye 
components  to  yield  a  direct  positive 
image. 

Another  development  covered  in 
Mr.  Levinos’  talk  concerned  photo¬ 
thermography  and  photothermo¬ 
graphic  compounds,  which  are  chem¬ 
ical  compounds  that  can  be  made  to 
change  color  after  exposure  to  light, 
by  heating.  Such  compounds  when 
prepared  as  emulsions,  were  initially 
found  to  be  slow  as  compared  to  con¬ 
ventional  materials,  having  a  re¬ 
sponse  equivalent  to  that  of  diazo 
materials,  and  possessed  a  spectral 
response  essentiallv  confined  to  the 
near  ultraviolet.  The  most  sensitive 
of  these  compounds,  mercurous  oxa¬ 
late,  has  now  been  improved  both  in 
speed  and  spectral  response  having 
been  extended  to  the  yellow  region 
of  the  spectrum  by  the  use  of  sensitiz¬ 
ing  dyes.  Solid  solutions  of  silver 
and  mercurous  oxalates  have  shown 
even  greater  promise  with  regard  to 
overall  speed. 

Experiments  have  revealed  the 
presence  of  desensitizing  gases  (pro¬ 
duced  as  a  result  of  slow  decompo¬ 
sition)  within  the  emulsion  layers. 
Suitable  chemical  additives  and 
changes  in  preparative  techniques 
have  largely  eliminated  this  prob¬ 
lem.  The  outstanding  remaining 
problem  is  that  of  fixation  (com¬ 
parable  to  the  fixing  of  conventional 
films  or  prints  with  hypo).  Here  too, 
a  possible  solution  has  been  provided 
through  a  study  of  the  chemical  re-, 
actions  involved.  It  is  a  bit  prema¬ 
ture  at  this  time  to  predict  what 
success  may  be  expected  in  this  direc¬ 
tion,  although  the  processes  in  mind 
are  based  upon  sound  chemical  prin¬ 
ciples. 


A  new  rapid  method  for  the  proc¬ 
essing  of  photographic  films  and 
prints,  designated  as  stabilized  proc¬ 
essing  has  been  developed  as  a  result 
of  an  accidental  laboratory  discovery, 
stated  Mr.  Levinos  in  the  concluding 
part  of  his  talk.  Stabilized  process¬ 
ing  is  based  upon  the  fact  that  un¬ 
exposed  silver  salts  may  be  rendered 
light  transparent  and  light  insensi¬ 
tive,  and  hence  allowed  to  remain  in 
the  emulsion  layer,  by  the  complex- 
ing  of  these  salts  with  thiourea,  the 
chemical  used  for  stabilizing. 

In  practice,  a  neutral  amidol  de¬ 
veloper  used  for  both  film  and  paper, 
of  reasonably  good  keeping  quality,  a 
simple  hardening  bath  of  chromium 
ammonium  sulfate  for  film,  a  simple 
solution  of  sodium  bisulfite  as  a  stop 
bath  for  paper,  and  a  solution  of 
thiourea  containing  glycerin,  for  -both 
film  and  paper,  constitute  the  re¬ 
quired  chemicals. 

Mr.  Levinos  indicated  that  films 
and  prints  processed  by  the  stabiliza¬ 
tion  technique,  although  not  of  ar¬ 
chival  quality,  exhibit  a  good  degree 
of  permanence  and  that  successful 
techniques  have  been  worked  out  for 
the  conversion  of  stabilized  films  and 
prints  to  archival  quality. 

Wide  Screen  System  for  1 6mm 
Motion  Pictures 

Bell  and  Howell  Co.  have  an¬ 
nounced  development  of  a  new  16mm 
wide  screen  system  which  consists  of 
a^  single  anamorphic  or  “squeeze” 
lens  attachment  which  can  be  used 
for  both  taking  and  projecting  the 
wide  pictures.  The  projected  picture, 
which  is  claimed  to  be  of  normal 
brilliancy,  fills  a  curved  screen  which 
is  21/2  times  as  wide  as  it  is  high. 
This  expanse  is  said  to  cover  more 
nearly  the  normal  field  of  view  of  the 
human  eye.  With  the  anamorphic 
system,  it  is  stated  by  the  manufac¬ 
turers  that  a  strong  sense  of  depth 
and  participation  by  the  viewer  in 
the  scene  is  created  without  the  use 
of  special  viewing  glasses.  Further 
illusion  is  gained  also  by  the  addi¬ 
tion  of  three-dimensional  or  stereo¬ 
phonic  sound  coming  from  various 
parts  of  the  screen.  The  three-dimen¬ 
sional  sound  used  by  Bell  and  Howell 
is  a  modified  version  of  their  mag¬ 
netic  recording  system  used  to  record 
the  magnetic  sound  tracks  as  well  as 
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DuMont  scientists  watch  electronic  instrum^t  tests  of  a  new  DuMont  development  which  will  improve  oil  television,  in  broadcasting  studio  equipment,  in  home  receivers,  and  in 
industry.  Shown  watching  DuMont  Television  Network  are  Dr.  Allen  B.  DuMont,  President  (center).  Dr.  Thomas  T.  Goldsmith,  Jr.,  Director  of  Research  (right),  and  Stanley  Koch, 
Heod  of  DuMont  Tube  Development  Laboratory.  Picture  on  screen  from  an  Eastman  Kodachrome  Slide. 


First  with  the  Finest. . .past, present  and future! 


Dr.  Allen  B.  Dl  \Iont.  the  fatlier  of  modern  television,  ' 
completed  the  progress  of  generations  of  scientists  who 
knew  that  popular  television  must  come  true. 

With  his  development  of  the  electronic  cathode-ray 
tube,  22  years  ago,  he  made  electronic  home  television 
commercially  practical. 

Many  more  scientific  advances  followed  quickly  from 
the  Du  Mont  Laboratories  . . .  precision  electronic  instru¬ 
ments  for  science  and  industry,  great  developments  in 
radar,  the  first  all-electronic  home  television  receivers, 
the  first  major  television  station,  the  first  wholly  owned 
network. 

When  you  see  the  excellence  of  all  television  today. . . 
thank  the  thirst  for  perfection  of  Dr.  DuMont. 

Thank  his  will  toward  public  service,  too.  For,  at  a  time 
when  any  television  set  could  find  a  ready  market, 
Du  Mont  science  and  research  continued  to  lead  and 


inspire  the  industry  to  ever-greater  achievements. 

For  instance,  the  first  big-picture  tubes  came  from  the 
Du  Mont  Laboratories — years  ahead  of  others.  The  first 
automatic  full-width  Selfocus*  tubes  by  Du  Mont  were 
the  greatest  single  advance  since  the  first  sets  were  sold. 

And  the  Du  Mont  development  of  economical  cameras, 
station  equipment  and  transmitters — all  planned  for 
thrifty  ""growth"  without  obsolescence” — has  encouraged 
new  television  stations  around  the  world. 

Today  Du  Mont  research  and  development  are  more 
productive  than  ever  before.  Outstanding  Du  Mont 
scientists — specialists  in  every  branch  of  television  and 
allied  electronics — concentrate  their  varied  skills  and 
knowledge  to  benefit  every  DuMont  product  and  service. 

That  is  why  Du  Mont  ""telectronics”  will  always  lead 
the  industry.  That  is  why,  when  you  buy  from  DuMont, 
your  money  will  always  buy  more. 


Trade  Mark 

'len  B.  DuMont  laboratories,  Inc.,  750  Bloomfield  Avenue,  Clifton.  New  Jersev. 
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project  the  film.  Two  different  sound 
tracks  are  recorded  side  by  side  on  a 
single  strip  of  magnetic  material 
permanently  bonded  to  the  film  edge. 
The  tracks  are  played  back  through 
separate  speakers. 

Society  of  Photographic  Engineers 
To  Hoid  1954  Symposium 
At  West  Point 

The  Society  of  Photographic  Engi¬ 
neers,  Washington,  D.  C.,  have  an¬ 
nounced  that  they  will  hold  their 
annual  Symposium  for  1954  at  The 
U.  S.  Hotel  Thayer,  West  Point,  New 
York,  May  26,  27  and  28,  1954. 

It  is  planned  to  present  some  30 
technical  papers  covering  the  field  of 
Photographic  Engineering  and  to 
provide  a  large  and  varied  exhibit  of 
some  of  the  latest  equipment  and  ac¬ 
cessories  in  this  field.  Everyone  in¬ 
terested  is  urged  to  attend. 

The  1953  Symposuim  was  held  at 
this  location  and  the  response  was  so 
large  and  enthusiastic  that  the  officers 
of  the  Society  have  decided  to  hold  it 
there  again  in  1954. 

Persons  desiring  to  present  a  tech¬ 
nical  paper  should  directly  contact 
Mr.  Steven  Levinos,  Engineering  V.P. 
of  the  Society  and  Chairman  of  the 
Papers  Committee,  278  Sandy  Hook 
Avenue,  Belford,  N.  J. 

Persons  desiring  exhibit  and  other 
information  should  contact  Mr.  Peter 
Krause,  Chairman  of  The  Symposium 
Committee,  c/o  Ansco,  405  Lexing¬ 
ton  Avenue,  New  York,  New  York. 

Some  of  the  Recommendations 
were:  use  of  larger  overlay  plates; 
use  of  more  distinctive  colors  for 
Loran  lines  and  inclusion  of  all  pos¬ 
sible  Loran  lines  since  several  sta¬ 
tions  were  receivable  but  the  appro¬ 
priate  Loran  lines  were  omitted  from 
the  plates. 

Much  of  the  credit  for  the  work 
done  by  the  35th  Air  Transport  Sq. 
navigators  on  the  test  was  attributed 
to  Capt.  John  Harris,  project  officer. 

ANSCO  Interested  in  Buying  Pictures 

Ansco  is  interested  in  buying  black- 
and-white  photographs  and  color 
transparencies  for  use  in  its  adver¬ 
tising. 

The  prices  paid  for  possession  and 
exclusive  advertising  rights  to  nega¬ 
tives  or  transparencies  will  vary,  de¬ 


pending  on  their  value  to  Ansco  and 
the  use  to  which  they  are  put  in 
the  company’s  advertising  programs. 
Model  releases  must  be  available  for 
all  identifiable  people. 

As  far  as  subject  matter  is  con¬ 
cerned,  pictures  featuring  people, 
particularly  young  people,  are  most 
desirable.  As  a  guide  to  photogra¬ 
phers  the  company  suggests  that  the 
pictures  have  action,  human  interest 
and  strong  poster  value.  Such  sub¬ 
jects  as  children  with  animals,  a  par¬ 
ent  with  baby,  teen-age  capers,  sports, 
and  other  pictures  with  story-telling 
qualities,  action  and  popular  appeal 
are  best  suited  for  the  company’s 
type  of  advertising. 

Since  the  pictures  are  intended  for 
reproduction,  images  should  be  as 
large  as  possible  in  the  picture  area. 
Negative  size  for  black-and-white 
should  be  2^/4x2^/4"  or  larger;  color 
transparencies  should  be  no  smaller 
than  2^x2^/4".  All  pictures  must  be 
made  on  Ansco  film. 

All  pictures  should  be  sent  to  the 
Advertising  Dept.,  Ansco,  Bingham¬ 
ton,  N.  Y.  In  the  case  of  black-and- 
white,  send  unmounted  prints  not 
larger  than  8x10".  When  submitting 
color  work,  send  original  transparen¬ 
cies,  not  color  prints. 

BETTER  PHOTOGRAPHIC  LENSES 
FOR  THE  SIGNAL  CORPS 

John  C.  Thomas,  Jr.  and  Carroll 
W.  Arford  in  a  paper  published  in 
the  P  5  ^4  Journal,  Section  B,  (Photo¬ 
graphic  Science  and  Technique)  for 
August  1953  describe  in  some  detail, 
the  photographic  lens  specification 
program  developed  by  the  Signal 
Corps  Engineering  Laboratories,  Fort 
Monmouth,  N.  J.,  for  the  procure¬ 
ment  of  photographic  lenses  by  the 
Signal  Corps.  A  feature  of  the  pro¬ 
gram  is  that  MIL-Standard-150  for 
Lenses  is  used  as  the  basic  reference 
representing  accepted  definitions, 
nomenclature,  practices  and  tests.  The 
new  specifications,  of  which  some  58 
have  been  completed  to  date,  is  their 
“short  form,”  consisting  in  many  in¬ 
stances  of  only  three  or  four  pages. 
This  is  rendered  possible  by  the  fact 
that  the  many  detail  requirements  as 
contained  in  MIL-STD-150  are  re¬ 
duced  to  the  form  of  tabular  data  in  ' 
the  specifications. 

The  authors  state  that  the  benefits 
of  this  program  to  the  Signal  Corps 
have  been  extensive  and  have  re¬ 
sulted  in  the  procurement  of  lenses 


of  uniformly  high  quality  and  the 
elimination  of  a  large  number  of 
duplicate  stock  numbered  lenses. 

Book  Review 

Method  for  Determining  the 
Resolving  Power  of  Photo¬ 
graphic  Lenses.  Francis  F. 
W asher  and  Irvine  C,  Gardner. 
National  Bureau  of  Standards  Cir¬ 
cular  533.  IV  and  27  pp.  Superin¬ 
tendent  of  Documents,  U.  S.  Gov¬ 
ernment  Printing  Office,  Washing¬ 
ton  25,  D.  C.  Price  $1.00 

Circular  533  supersedes  NBS  Cir¬ 
cular  428,  “A  Test  of  Lens  Resolu¬ 
tion  for  the  Photographer,”  which 
was  published  several  years  ago  and 
is  now  out  of  print.  It  is  designed  to 
provide  the  photographer  with  a 
method  for  determining  the  relative 
performance  of  photographic  lenses 
based  on  their  image-forming  quali-^ 
ties. 

Accompanying  Circular  533  are  a 
set  of  two  sheets  of  charts  by  which 
the  resolving  power  of  a  photo¬ 
graphic  lens  may  be  numerically 
measured  with  respect  to  a  definite 
scale  df  values.  These  new  charts 
supersede  the  charts  which  formerly 
acompanied  Circular  428.  Circular 
533  gives  a  detailed  description  of 
the  procedure  and  technique  to  be 
followed  in  order  that  comparable 
values  may  be  obtained  by  different 
observers  using  these  charts. 

The  test  provides  an  objective 
method  of  testing  a  photographic 
lens.  The  charts  are  available  in  two 
values  of  contrast,  high  and  low,  and 
consist  of  six  patterns  on  each  sheet. 
The^six  patterns  on  one  sheet  are 
printed  in  black  ink  on  a  white  back- 
grt)und  to  form  a  high-contrast  chart. 
The  six  charts  of  the  other  sheet  are 
printed  with  gray  ink  on  a  gray  back¬ 
ground  to  form  a  low  contrast  chart. 

In  addition  to  their  use  as  photo¬ 
graphic  lens  resolution  test  charts, 
they  will  also  be  found  useful  in  the 
testing  of  a  variety  of  other  optical 
equipment  such  as  telescopes,  binocu¬ 
lars,  goggles,  and  sunglasses.  The 
charts  may  also  be  purchased  sep¬ 
arately  from  the  circular  at  75c  for  a 
set  of  two  sheets. 

Well  written,  profusely  illustrated, 
and  authoritative.  Circular  533  is  a 
new  and  fitting  successor  to  its  prede¬ 
cessor  and  it  is  believed  that  it  will 
prove  a  useful  and  convenient  refer¬ 
ence  for  all  those  engaged  or  inter¬ 
ested  in  a  precise  method  for  deter¬ 
mining  the  image  qualities  of  lenses. 
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New  X-Band 
Test  Equipment 

ADDITIONAL  INSTRUMENTS 
ADDED  TO  MICROLINE* 


• 

MODEL 

INSTRUM  ENT 

• 

• 

167A, 486A 

Adapter 

• 

377 

Adjustable  Short 

OTHER  X-BAND 

• 

173,  174,  183 

• 

152A, 134A 

Attenuator 

M  ICROLINE 

• 

184 

Barretter  Mount 

INSTRUM  ENTS 

• 

170,  171 

Waveguide  Bends 

• 

• 

360A 

Detecting  Section 

• 

234,  235,  236 

Directional  Coupler 

• 

• 

126,  273 

Frequency  Meter 

• 

145 

Impedance  Meter 

• 

379 

Mixer 

• 

165A, 166A 

Waveguide  Tee 

• 

• 

406 

Magic  Tee 

• 

150,  246 

Termination 

• 

146,  178 

Transformer 

Model  219C  Waveguide  Thermiator  Mount 


This  instrument  is  used  in  conjunction 
with  accessory  equipment  to  measure  and 
monitor  microwave  power  at  average 
power  levels  as  low  as  10  microwatts.  It  is 
particularly  useful  in  the  measurement  of 
pulsed  power.  This  thermistor  mount  is 
recommended  for  use  with  the  Microline 
Model  123B  Wattmeter  Bridge. 


Frequency  Range 
Maximum  VSWR 
Operating  Resistance 
Maximum  Power 
Rating 

Waveguide  Size 


8.5  — 9.6  kmc. 

1.5 

135  ohms 
10  mw. 

RG-52/U(l"x  V^") 


Model  495  Adjustable  Termination 

This  instrument  is  specially  adapted  for 
use  in  precise  microwave  measurements 
where  the  quality  of  excellent  impedance 
matching  over  a  broad  band  is  essential. 
The  design  of  Model  495  provides  for 
independent  control  of  phase  and  ampli¬ 
tude  of  the  reflection  coefficient  of  the 
load.  It  is  particularly  useful  in  applica¬ 
tions  requiring  a  termination  of  minimum 
power  reflection,  a  movable  termination 
where  the  reflection  from  the  terniination 
can  cause  error  in  measurements,  or  as 
a  means  of  matching  low  standing  wave 
ratios  to  obtain  the  smallest  possible 
reflections. 


Frequency  Range 
VSWR  Range 
Phase  Variation 
Waveguide  Size 
Power  Rating 


8.1  — 12.4  kmc. 

1.005-1.15 

360“ 

RG-52U(r'x  1/2^0 
5w. 


Our  nearest  district  office  will  be  glad  to 
supply  complete  information  upon  request. 

♦  r.M.  RtG.  U.S.  PAT.  OFF. 
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LOSANGELES  •  SAN  FRANCISCO  •  SEATTLE  •  CLEVELAND  •  NEWORLEANS  •  BROOKLYN 
SPERRY  GYROSCOPE  COMPANY  OF  CANADA,  LIMITED,  MONTREAL,  QUEBEC 
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REMOTE  COISTROL  BY  RADIO.  By 
A,  H.  Bruinsma.  Philips*  Technical 
Library f  Elsevier  Press,  Inc.  104 
pages,  $1.50. 

As  a  result  of  the  many  questions 
asked  of  Mr.  Bruinsma  during  his 
demonstrations  of  radio-controlled 
ships,  he  has  written  Remote  Control 
by  Radio  in  which  all  these  questions 
find  their  answers. 

In  his  demonstrations  Mr.  Bruins¬ 
ma  utilized  two  systems:  a)  an  am¬ 
plitude-modulation  system,  with  two 
independent  channels,  hence  with 
limited  possibilities;  b)  an  impulse- 
modulation  system  with  eight  chan¬ 
nels,  making  it  possible  for  eight  sig¬ 
nals  to  be  transmitted  simultaneous¬ 
ly,  but  independently,  on  one  carrier 
wave. 

The  author  has  assumed  a  general 
knowledge  of  radio  and  low  voltage 
technique,  but  otherwise  the  use  of 
formulae  and  mathematics  is  only 
very  limited.  There  are  circuit  dia¬ 
grams  of  the  transmitters  and  re¬ 
ceivers  concerned,  details  of  com¬ 
ponents  needed  and  plenty  of  photo¬ 
graphs  showing  the  action  of  work¬ 
ing  models. 

A  wide  range  of  people  concerned 
with  electronic  developments,  wheth¬ 
er  applied  to  defense  research  or 
merely  to  technical  toys,  will  find  this 
little  book  of  very  great  interest. 

PRIISCIPLES  OF  TRAISSISTOR  CIR- 
CUITS.  By  Richard  F.  Shea.  John 
Wiley  &  Sons,  Inc.,  New  York. 
Chapman  &  Hall,  Limited,  London. 
535  pages,  $1 1 .00. 

Here,  for^the  first  time  in  book 
form,  you  will  find  gathered  a  large 
portion  of  the  existing  research  ma¬ 
terial  on  transistor  circuits.  Written 
by  recognized  authorities,  it  provides 
basic  theory,  plus  an  elaboration  of 
various  techniques  in  the  field.  It 
gives  a  firm  background  in  this  rap¬ 
idly-progressing  field,  which  will  per¬ 
mit  utilization  of  new  forms  of  tran¬ 
sistors  as  they  appear. 

In  order  to  make  the  book  applica¬ 
ble  to  as  many  of  these  devices  as 
possible,  the  authors  use  a  general 
treatment,  built  around  generalized 


equivalent  circuits  which  can  be  used 
to  conveniently  represent  the  great 
majority  of  transistors.  After  a  brief 
introduction,  the  book  is  divided  into 
three  parts  covering  low-frequency, 
high-frequency,  and  large  signal, 
nonlinear  applications.  In  each  sec¬ 
tion  the  same  general  organization 
is  followed:  presentation  and  analy¬ 
sis  of  the  mathematical  relationships, 
and  development  of  applicable  cir- 
suits.  The  subject  matter  is  liberally 
illustrated.  Problems  and  an  exten¬ 
sive  bibliography  are  included. 

Each  chapter  is  as  self-explanatory 
as  possible.  Special  chapters  on  dual¬ 
ity,  matrix  methods,  and  on  the  ap¬ 
plication  of  feedback  are  included. 
Resemblances  of  vacuum-tube  cir¬ 
cuits  are  pointed  out,  and  the  book 
uses  current  network  theory  modified 
to  fit  transitor  circuits.  It  elaborates 
in  detail  on  the  fundamental  equiva¬ 
lent  circuits  for  various  configura¬ 
tions  and  for  different  frequency 
ranges.  It  includes  material  relative 
to  D-C,  audio  and  ultrasonic  ampli-^ 
fiers  in  their  various  forms  and  com¬ 
binations,  and  includes  circuits  for 
utilization  of  transitors  in  oscilla¬ 
tors,  intermediate-frequency  ampli¬ 
fiers,  and  radio  frequency  amplifiers. 
Analysis  is  applicable  to  both  n-p-n 
and  p-n-p  units. 

ELEMENTS  OF  ELECTRICITY,  4th 

Edition.  By  William  H.  Timbie  and 

Alexander  Kusko.  John  Wiley  & 

Sons,  Inc.  631  pages,  $5.50. 

The  first  edition  of  this  book  was 
published  in  1910  and  since  that  the 
basic  idea  of  this  book  as  an  elemen¬ 
tary  textbook  has  not  been  altered 
nor  have  the  basic  principles  of  elec¬ 
trical  engineering  been  changed,  but 
the  content  of  this  book  has  been 
revised  in  such  a  manner  as  to  best 
reflect  the  tremendous  growth  and 
spread  of  the  electrical  engineering 
industry  since  that  time. 

This  revision  reflects  the  growth 
of  the  industry  in  the  new  illustra¬ 
tion  demonstrating  modern  practice; 
in  the  problems  which  are  more  and 
more  based  on  contemporary  appli¬ 
cations  in  electronics  and  control,  as 
well  as  in  the  heavy  current  indus¬ 
tries;  and  in  revisions  of  and  addi¬ 
tions  to  the  text  material  to  account 
for  these  developments. 

Typical  examples  of  the  awareness 
of  the  progress  and  change  in  the  in¬ 
dustry  are  the  discussions  of  alumi-  ' 
num  wire,  ceramic  capacitors,  transis¬ 
tors,  radar,  television,  dry  and  gase¬ 
ous  rectifiers. 

Since  1910  this  book  has  been  do¬ 
ing  a  outstanding  job  in  helping  the 
teacher  to  teach  and  helping  the  stu¬ 


dent  to  learn.  As  a  first  text  in  elec¬ 
tricity,  it  is  unparalleled  in  authority, 
conciseness,  and  thoroughness. 

VLTRA  HIGH  FREQUENCY  PROPA¬ 
GATION.  By  Henry  R.  Reed;  Carl 
M.  Russell.  John  Wiley  &  Sons, 
Inc.,  New  York.  Chapman  &  Hall, 
Limited,  London.  502  pages,  $9.50, 

An  outgrowth  of  intensive  experi¬ 
mental  research  carried  on  at  the 
United  States  Naval  Air  Test  Center, 
this  singular  work  makes  available 
for  the  first  time  to  the  general  field 
of  electrical  engineering  the  most  re¬ 
cent  information  on  new  develop¬ 
ments  in  the  field  of  Ultra  High  Fre¬ 
quency  radio  wave  propagation  — 
information  which  forms  the  foun¬ 
dation  for  far-reaching  changes  in 
the  diverse  areas  of  UHF  communi¬ 
cation  design.  Emphasized  here  is 
the  system  approach,  and  the  consid¬ 
eration  of  the  performance  of  the  in¬ 
stallation  as  a  whole. 

Reviewing  the  related  system  pa¬ 
rameters,  the  authors  discuss  the  ef¬ 
fect  on  the  entire  system  of  variations 
in  its  parts.  Much  of  the  material  en¬ 
closed  is  devoted  to  an  examination 
of  dynamic  system  performance  char¬ 
acteristics  which  are  present  in  al¬ 
most  all  UHF  fields.  An  important 
result  of  this  rigorous  treatment  is 
the  authors’  disclosure  of  some  of  the 
deficiencies  in  installations  which 
have  been  considered  satisfactory 
from  a  static  point  of  view. 

The  book  provides  a  fuller  under¬ 
standing  of  the  relative  meaning  of 
such  critical  factors  as  reflection,  di¬ 
vergence,  diffraction,  turbulence  and 
directivity.  It  demonstrates  the  ap¬ 
plication  of  UHF  propagation  in  de¬ 
vices  such  as  radar,  television,  auto¬ 
mobiles,  trains  and  missiles.  The 
book  shows  the  way  to  a  closer  ap¬ 
proach  to  ideal  installation  practice, 
pointing  up  the  problems  of  mainte¬ 
nance. 

To  Be  Reviewed 

Television  Broadcasting.  By  Howard  A. 
Chinn.  McGraw-Hill  Book  Company, 
Inc.,  New  York.  700  pages,  $10.00. 
Circuit  Theory  of  Electron  Devices.  By 
E.  Milton  Boone.  John  Wiley  &  Sons, 
Inc.,  New  York.  483  pages, .  $8.50. 


Our  Book  Department  can  furnish 
any  book  currently  in  print.  We  will 
also  help  to  secure  older  copies  that 
you  may  need  to  complete  your 
library.  A  10%  discount  allowed  all 
Association  members  on  orders  of 
$10  or  more.  Please  indicate  author 
and  publisher  where  known  and  al¬ 
low  three  weeks  for  procurement  and 
delivery. 
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Boron  &  Deposited  Carbon  Precistors  •' 
Power  Resistors  •  Voltmeter  Multipliers 
•  Low  Wattage  Wire  Wounds  •  Insulated 
CompbsltionResistors*Volume  (Controls* 


precision  Wire  Wounds  •  Ultra  HP  and 
H j-Voitage  Resistors  ♦  Low  Vafuir Capacf* 
tors  ♦  Selenium  Rectifiers  «  Insulated 
ChbMs  •  Hermetic  Seairnjg  Terminals  ♦ 


SIGNAL.  NOVEMBER-DECEMBER.  1953 


New  IRC  VARISTORS  are  voltage  sensitive, 

non-linear  resistors.  They  provide  a  sharp 
variation  of  resistance  with  applied  voltage. 

They  are  supplied  in  5  convenient  cell 
sizes  with  a  complete  choice  of 

enclosures,  including  hermetic  seals. 


LOGARITHMIC  CONViRTER, 
ehruigei  in  outpvf  v^laget  are  obfom- 
Me  with  email  changee  in  input 
voltages. 


INTERNATIONAL  RESISTANCE  CO. 

419  N.  Broad  Street,  Philadelphia  8,  Pa. 

In  Canada:  International  Resistance  Co.,  Ltd., 
Toronto,  Licensee 

Send  Bulletin  describing  IRC  Varistors: 


Company. 


Address. 


Minimum  voltage  is  less  than  .25V,  and 

continuous  currents  may  range  up  to 
110  ma.  IRC  VARISTORS  are  stable, 

have  low  shunt  capacitance,  and  can  be 
furnished  within  close  tolerances. 


TYPICAL  COSTS 


Type  25PA1-V,  in  lots  of  500:  25c 
each.  Type  9GA1-V  ^hermetically 
sealed  in  glass)  In  lots  of  500:  45c 
each. 


SEND  COUPON  POR  6  PAGE  DATA 
BULLETIN  showing'  ADDITIONAL 
APPLICATIONS,  PLUS  CHARMTER^ 
ISTICS  AND  SPECIFICATIONS. 


non-liiK’df 


an  IRC  VARISTOR 


TYPICAL  APPLICATIONS 

VOLTAGE  REGULATION  OR  SIGNAL 
CUPPING. 


Regulated 
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SHARP  VARIATION  OF  RESISTANCE  WITH 


APPLIED  VOLTAGE— INSTANT  RESPONSE 


10  MEG. 


1  MEG 


°GAu\/ 

^Auy' 
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On  Radio  Communication 
and  Field  Ingenuity 

{Continued  from  page  18) 

ceiver.  Another  definition,  which 
may  conjure  up  memories  of  high 
school  physics,  is*  something  to  the 
effect  that  diffraction  is  the  mechan¬ 
ism  by  which  radio  waves  bend 
around  edges  and  penetrate  into  the 
shadow  region  behind  an  opaque  ob¬ 
stacle.  Remember  the  umbra  and 
penumbra,  or  light  shadows?  They 
are  part  of  the  same  physical  me¬ 
chanism. 

Referring  to  Figure  1,  obtained 
through  the  generosity  of  Messrs. 
Dickson,  Egli,  Wichizer  and  Herb- 
streit,  the  upper  diagram  shows  the 
four  most  possible  paths:  One  is  di¬ 
rectly  over  the  obstacle;  number  two 
is  by  way  of  one  reflection  on  both 
sides  of  the  obstacle;  number  three 
is  via  directly  to  the  obstacle  plus  one 
reflection  from  earth.  Four  is  reflec¬ 
tion  before  the  obstacle  and  then  di¬ 
rect  to  the  receiver. 

The  total  contribution  via  all  four 
paths  together  adds  up  to  a  signal 
strength  as  shown  on  the  most  rugged 
curve  of  the  hieroglyphics  drawn  in 
the  bottom  half  of  the  figure. 

If  we  can  recover  sufficiently  from 
that  overly  simplified  excursion  into 
the  realm  of  the  nehulus,  let’s  look 
into  the  crystal  ball  where  every 
thing  is  so  relatively  apparent!  What 
does  this  discovery  or  rediscoverv 
mean? 

First,  it  has  allowed  contemporary 
propagation  scientists,  at  least  in  this 
country  to  my  knowledge,  to  realize 
acutely  how  the  equally  prominent 
“know-all”  people  must  have  felt  in 
Columbus’  time  when  he  found  the 
earth  to  be  a  sphere. 

Secondly,  and  more  important,  it 
means  that  terrain  such  as  mountains 
are  now  viewed  with  pleasure  rather 
than  with  trepidations  by  the  radio 
signal  officer.  Since  most  static  war¬ 
fare  seems  to  end  up  in  mountainous 
country,  radio  relay  will  be  even  more 
useful  —  but  with  a  difference. 

Instead  of  trying  to  locate  all  relay 
sites  on  the  tops  of  the  mountains, 
as  is  now  almost  universally  S.O.P. 
(standard  operating  procedure)  relay 
sites  will  be  located  in  the  valleys. 
In  fact,  the  new  S.O.P.  will  in  all 
probability  be  to  locate  a  mountain 
and  shift  around  it  until  it  is  between 
us  and  the  hot  spot  needing  to  be 
communicated  with.  Then,  we  shoot 
our  transmissions  at  the  mountain  top 
and  let  our  radiations,  in  a  manner 
similar  to  rolling  stones,  go  down  the 
other  side  to  the  receiver  in  the  valley. 

Let’s  hope  it  results  in  far  less 
casualties  to  radio  relay  crews.  At 


least  they  are  not  so  exposed  as  they 
were  on  the  mountain  tops.  Let’s 
list  this  as  the  most  important  facet 
of  this  discovery. 

Before  ending  this  story,  let’s  take 
a  quick  look  at  its  effect  on  civil  com¬ 
munications.  For  some  people  in 
mountainous  regions,  where  television 
and  Frequency  Modulation  reception 
was  thought  impossible,  use  of  the 
“Obstacle  Gain”  discovery  may  pro¬ 
vide  clear  pictures  and  radio  signals 
from  transmitters  located  many  miles 
distant  and  this  distance  may  be  a 
hundred  miles  or  more  depending 
upon  the  locations. 

Of  course,  this  discovery  does  not 
mean  that  radio  relay  circuits  will 
work  over  any  kind  of  obstructed 
path  —  or  that  obstructed  paths  are 
always  preferable  to  line  of  sight 
paths.  We  are  not  throwing  away 
the  old  criteria  for  siting  but  adding 
data  on  a  new  and  extremelv  useful 
method  of  setting  up  dependable  cir¬ 
cuits  over  longer  distances,  and  over 
paths  hitherto  considered  completely 
useless. 


The  G.  E.  Advanced 
Electronic  Center  at 
Cornell  University 

{Continued  from  page  28) 

ter.  He  served  as  a  staff  member  of  the 
MIT  Radiation  Laboratory,  acted  as  a 
radar  consultant  to  the  Air  Force, 
helped  organize  the  Sandia  Laboratory 
at  Albuquerque,  New  Mexico,  and  has 
contributed  actively  to  broad  study 
projects  in  the  field  of  electronic  war¬ 
fare.  Prof.  Corson  is  presently  engaged 
in  nuclear  research,  being  concerned 
with  the  nuclear  accelerators  at  Cornell. 

Dr.  Lloyd  T.  DeVore  (Ph.D.,  Physics, 
Penn.  State),  who  is  Manager  of  Elec¬ 
tronics  Laboratory  (Electronics  Divi¬ 
sion)  of  the  General  Electric  Company. 
Dr.  DeVore’s  brilliant  professional  ca¬ 
reer  includes  study  of  radiation  in  the 
range  of  infrared  to  ultraviolet,  service 
as  Head  of  the  Research  Division  of 
the  Navigation  and  Communication 
Laboratory  (Wright  Field),  Chief  Engi¬ 
neer  of  Special  Projects  Laboratory 
(Wright  Field),  and  tenure  as  Profes¬ 
sor  of  Electrical  Engineering  at  the 
University  of  Illinois  where  he  concur¬ 
rently  served  as  Chairman  of  the  Re¬ 
search  Committee  and  as  Coordinator 
of  Research. 

Prof.  Charles  S.  Draper  (Sc.D.,  Phys¬ 
ics,  MIT)  who  is  Head  of  the  Aeronau¬ 
tical  Engineering  Department  and  Di¬ 
rector  of  the  Instrumentation  Laboratory 
at  MIT.  Prof.  Draper  has  been  active  in 
the  fields  of  flight  testing,  aeronautical 
power  plants,  vibration  measurements, 
aeronautical  instruments  and  control 
engineering,  with  special  attention  de¬ 
voted  to  gyroscopic  principles  and  ap¬ 
plications. 


Dr.  George  L.  Haller  (Ph.D.,  Physics, 
Penn  State ) ,  who  is  Dean  of  the  School 
of  Chemistry  and  Physics  of  Penn  State 
and  who  is  one  of  the  founders  of  the 
electronics  research  and  consulting  firm 
of  Haller,  Raymond  &  Brown,  Inc.  Dr. 
Haller  served  with  distinction  during 
World  War  H  in  the  development  of 
radar  countermeasures  techniques  and 
of  guided  missiles.  He  is  at  present 
also  serving  the  Defense  Department  as 
a  consultant  on  guided  missiles. 

Dr.  Athelstan  F.  Spilhaus  (D.Sc., 
Aero.  Eng.,  Univ.  of  Cape  Town),  who 
is  Dean  of  the  Institute  of  Technology 
of  the  University  of  Minnesota.  During 
World  War  II,  Dr.  Spilhaus  worked 
with  the  Signal  Corps  coordinating  re¬ 
search  and  development  of  meteoro¬ 
logical  equipment  for  the  Air  Force,  in 
which  capacity  he  was  closely  involved 
in  the  development  of  virtually  all 
meteorological  equipment  used  by  the 
Army.  This  involvement  included  ap¬ 
plication  of  radar  to  weather  measure¬ 
ments,  storm  detection  by  radar,  and 
many  airborne  devices  for  obtaining 
meteorological  data  for  modern  military 
aircraft. 

Expectations  Achieved  • 

Thus  far,  the  unusual  university-in¬ 
dustry  experiment  known  as  the  Gen¬ 
eral  Electric  Advanced  Electronic  Cen¬ 
ter  at  Cornell  University  is  verifying 
the  fond  notions  held  by  its  directors. 
In  a  very  short  time,  relatively  great 
strides  have  been  made  in  various  fields 
of  basic  research  and  advanced  develop¬ 
ment,  strides  which  signify  a  most  fruit¬ 
ful  future  of  scientific  growth  and  con¬ 
tributions.  These  satisfying  results  are 
the  concomitants  of  the  successful  evolu¬ 
tion  of  cooperative  and  mutually-in- 
structive  relationships  between  the  Cen¬ 
ter  and  Cornell  University.  The  com¬ 
paratively  small  but  compact  opera¬ 
tional  structure  of  the  Center  has  ex¬ 
hibited  a  flexibility  of  performance 
which  only  a  highly  integrated  yet  in¬ 
dividually  capable  group  could  display. 


Industry  vs.  the  Military 
on  the  Manpower  Market 

{Continued  from  page  35) 

“eight-year”  obligors;  a  great  man¬ 
power  pool  will  be  built  up  of  men 
trained  in  modern  warfare.  With  this 
manpower  pool,  the  mobilization  con¬ 
cept  for  the  reserve  forces  can  be 
changed. 

In  the  past,  the  reserve  forces  have 
been  composed  of  a  small,  select 
group  of  volunteers.  Thus,  a  reservist 
who  was  a  veteran  of  World  War  II 
with  a  family  was  as  liable  to  call,  in 
the  event  of  emergency,  as  a  recruit 
who  has  never  served  before. 

As  the  number  of  reservists  was 

{Continued  on  next  page) 
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Battery  Connectors 

8*pin  type  for  both  A  and  B  batteries 
used  in  all  types  of  field  communication 
equipment.  “RUGGEDIZED”  for  extra 
security  and  long  service  life:  polarizing 
stud  is  ALL  METAL  and  all  metal 
parts  are  cadmium  plated  and 
sealed  with  an  iridite  sealer. 

Cable  may  be  brought  out  at 
any  desired  side  position  and 
locked.  Handy  bail  makes  removal  from 
inaccessible  places  easy 


Simply  push  male  and  female  members 
together  and  lock.  To  disconnect  with 
minimum  resistance,  pull  back 
sleeve  on  plug  shell  and  disconnect. 
Exceptionally  low  disengaging  force  required 
(less  than  6  lbs.,  excepting  pin  friction) . 
Vibration  proof,  moisture-proofed 
with  synthetic  rubber  insert.  Meets 
AN  pin  pattern  and  voltage  requirements, 
in  accordance  with  MIL  C-5015. 

Plug  shell  and  coupling  sleeve  are 
aluminum  alloy,  cadmium  plated 
and  iridite-sealed. 

(Federal  Spec. 

QQP  —  416,  Type  2.) 


VV*  Invitt  your  Inquiritt  on  any  problems  con¬ 
cerning  connectors.  Our  wealth  of  engineering 
experience  in  this  specialty  is  at  your  service. 


Receptacle  Types: 

Round  flange  single 
hole  panel-mounted,  square 
flange  for  4  bolts,  or  specially 
flanged  to  specification.  All  con* 
tacts  silver  plated. 


Industry  vs.  the  Military 
on  the  Manpower  Market 

{Continued  from  preceding  page) 

-mall,  they  were  trained  for  use  in 
lotal  war.  Military  planners  thought 
■n  terms  of  total  war;  partial,  Korean- 
type,  mobilization  was  not  envi¬ 
sioned. 

During  the  Korean  mobilization,  a 
‘iubstantial  number  of  reservists  who 
were  World  War  II  veterans  shoul¬ 
dered  the  burden  of  fighting.  They 
were  the  only  trained  men  available 
for  the  task.  At  the  same  time,  a 
great  number  of  young  men  with  no 
prior  military  service  have  remained 
at  home.  The  inequity  of  this  situa¬ 
tion  is  evident. 

However,  with  the  large  mannower 
pool  of  trained  reservists,  liability  to 
call  can  be  graduated  to  the  needs 
of  the  armed  services.  From  now  on, 
every  reservist  will  be  tagged  with  a 
mobilization  priority.  Every  member 
of  the  reserve  forces  with  a  military 
obligation  is  now  assigned  to  either: 

The  Readv  Reserve  or 

the  Standby  Reserve. 

Ready  reservists  are  most  liable  to 
mobilization.  They  are  the  volunteer 
firemen  of  this  new  plan.  They  must 
be  ready  to  go  on  verv  short  notice. 
Members  of  the  Standby  are  not  to 
he  called  until  Congress  determines 
that  the  military  situation  demands  it. 

This  can  be  illustrated  by  the  Ko¬ 
rean  mobilization.  Had  the  Ready- 
Standby  priorities  been  in  existence 
when  South  Korea  was  invaded, 
trained  fighters  would  have  been 
available.  But  selectivity  could  have 
been  exercised.  Veterans  who  had 
survived  World  War  II  would  not 
necessarily  have  been  called  upon  to 
make  new  sacrifices;  but  thev  were 
available  if  needed.  Men  with  little 
prior  service  would  have  been  the 
first  called. 

So,  anv  “partial”  mobilization  of 
the  future  will  operate  in  the  same 
manner.  Men  with  the  least  pre¬ 
vious  service  will  go  off  to  fight  while 
the  rest  of  the  Nation  continues  with 
its  peace-time  pursuits.  If  total  war 
threatens,  more  manpower  can  be 
called.  An  analogy  can  be  drawn 
between  reserve  mobilization  and 
turning  on  your  cold  water  faucet. 
In  the  event  of  a  military  emergency 
the  manpower  tap  can  be  opened  to 
tbe  desired  amount  of  mobilization. 
This  is  a  departure  from  the  former 
concent  where  the  target  was  total 
mobilization  for  all-out  war;  now  the 
reserve  forces  can  handle  any  situa-- 
tion  from  a  small  “police  action”  to 
global  war. 

{Continued  on  next  page) 
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This  new  reserve  force  is  to  be  no 
mere  “force  on  paper.”  It  will  consist 
of  men  trained  and  equipped  for  ac¬ 
tion.  This  concept  is  reassuring  in 
that  it  furnishes  the  greatest  amount 
of  defense  protection  with  the  least 
strain  on  the  nation’s  pocketbook. 

Men  with  the  least  prior  service 
are  designated  as.  Ready  reservists. 
The  draftee  released  to  the  reserve 
forces  after  completing  his  two-year 
tour  of  active  service  is  assigned  to 
this  categorv.  He  remains  there  for 
the  rest  of  his  eight-year  oblia:ation 
I’liless  he  earns  transfer  to  the  Stand- 
by. 

There  are  two  ways  by  which  an 
eight-year  obligor  can  earn  transfer 
to  the  Standby: 

First,  by  performing  a  total  of  five 
years  of  active  military  service,  or 

Second  by  performing  a  combina¬ 
tion  of  active  service  and  participa¬ 
tion  in  a  reserve  training  program 
for  a  total  of  five  years. 

Most  draftees  are  not  interested  in 
making  a  career  of  the  military.  They 
want  to  be  released  after  two  years 
of  service,  and  then  reduce  their 
liability  to  recall,  if  possible. 

Reserve  components  of  all  of  the 
Armed  Forces  have  programs  afford¬ 
ing  obligors  an  opportunitv  to  earn 
transfer  to  the  Standby.  The  best  of 
these  programs  is  the  organized  re¬ 
serve.  In  the  organized  reserve,  men 
are  required  to  attend  drills  held  on 
the  weekends  or  during  the  weekdays 
in  the  evening.  They  are  also  re¬ 
quired  to  attend  two-week  periods  of 
summer  camp. 

Under  present  law,  it  is  not  man¬ 
datory  that  reservists  participate  in 
anv  organized  reserve  training  ac¬ 
tivity.  However,  pressure  is  being 
exerted  to  reauire  their  participation. 
It  is  foreseeable  that  such  participa¬ 
tion  may  be  required  in  the  future. 


specification  designed 

CANVAS  and  leather  PRODUCTS 

BG  BAGS,  CW  BAGS,  CLIP  CASES, 

TOOL  ROLLS,  BAGS,  CASES,  TENTS 

and  TARPAULINS 

for  ordnance,  radio,  electronic 
and  radar  equipment. 

C.  R.  DANIELS,  INC. 

70  West  St..  New  York  6,  N.  Y. 

549  W.  Randolph  St.,  Chicago  6,  III.  ^ 


Teeth  could  be  put  in  the  law  punish¬ 
ing  any  reservist  who  failed  to  take 
part. 

Under  these  circumstances,  it  is 
very  clear  that  employers  should  do 
everything  possible  to  encourage 
their  reservist-employees  to  earn  their 
way  to  a  position  of  lesser  liability 
to  mobilization.  The  employer  cer¬ 
tainly  cannot  suffer  if  his  reservist- 
employee  attends  the  weekly  drills  of 
the  organized  reserve  on  his  own 
time.  However,  the  employer  may 
suffer  some  loss  if  the  man  attends 
summer  camp. 

Today,  many  employers  follow  the 
lead  of  the  Federal  Government  in 
allowing  its  employees  an  annual 
period  of  military  leave.  The  Gov¬ 
ernment  authorizes  its  reservist- 
employees  15  days  of  military  leave 
each  year;  this  is  in  addition  to  any 
other  leave  the  man  may  have  accrued. 
It  is  up  to  the  employer  in  private 
industry  to  balance  the  national  wel¬ 
fare  against  his  own  managerial 
needs  and  limitations. 

In  a  recent  survey,  the  Military 
Affairs  Department  of  the  Cleveland 
Chamber  of  Commerce  asked  its 
members  about  the  military  leave  pol¬ 
icy  of  their  organizations.  Here  are 
the  results  of  the  survey  in  which  285 
concerns  reported: 

One  hundred  eighty-nine  concerns 
grant  militarv  leave  to  its  reservists 
(164  of  which  give  it  in  addition  to 
regular  vacations),  96  have  no  policy 
on  the  matter,  and  none  of  them 
refuse  to  grant  it. 

Some  of  these  concerns  have  gone 
further  in  following  the  policy  of  the 
Federal  Government.  The  Govern¬ 
ment  pays  a  reservist  both  his  regu¬ 
lar  civilian  salary  and  his  military 
pay  while  he  is  at  summer  training. 
Besides  that,  he  is  guaranteed,  by 
law,  that  he  will  not  suffer  loss  of 
seniority  or  other  rights  because  of 
his  attendance  at  annual  field  train¬ 
ing.  In  the  same  survev  at  Cleve¬ 
land,  it  was  found  that  27  concerns 
pay  its  reservist-employees  full  salary 
while  they  are  at  camp,  64  organiza¬ 
tions  make  up  the  difference  between 
military  pay  and  civilian  salary,  80 
grant  no  such  pay,  96  have  not  estab¬ 
lished  a  policy  on  the  matter,  and  18 
have  special  provisions  governing  the 
situation.  The  survey  also  showed 
that  some  of  the  firms  have  no  em¬ 
ployees  of  military  age.  Of  the  total 
number  reporting,  146  were  engaged  ' 
in  defense  production. 

Employers  have  another  advantage 
besides  their'"  ability  to  encourage 
reservist-employees  to  lessen  the  lat¬ 
ter’s  liability  to  mobilization.  This 
second  advantage  is  the  new  delay 


policy  for  reservists  that  is  established 
by  the  Department  of  Defense  and  is 
in  addition  to  the  Readv-Standbv 
mobilization  priorities.  Reservists 
holding  key  civilian  jobs  essential  to 
the  Nation’s  welfare  may  be  tempo¬ 
rarily  left  at  home  if  an  emergency 
occurs.  Government  planners  recog¬ 
nize  that  certain  reservists  who  are 
key  workers  must  be  retained  in 
their  jobs  long  enough  to  convert 
industry  to  war  production. 

Under  this  policy,  no  blanket  de¬ 
lays  will  be  given  any  one  group;  a 
reservist-employee  or  his  employer 
must  make  an  individual  request  for 
such  consideration.  Such  a  request 
must  be  supported  by  a  written 
statement  of  justification  from  the 
concerned  employer. 

If  a  delay  is  granted,  it  will  only 
be  for  a  period  of  six  months  and 
may  be  terminated  earlier.  It  may 
also  be  renewed.  No  indefinite  de¬ 
lays  are  to  be  given. 

Here  is  a  run  down  on  the  condi¬ 
tions  under  which  a  reservist  mav  be 
entitled  to  a  delay  during  mobiliza¬ 
tion  because  of  his  importance  in  in¬ 
dustry. 

Critical  Occupation 

A  reservist  will  be  given  a  delay 
who  is  engaged  in  a  critical  occupa¬ 
tion  when: 

*  His  job  is  classified  as  being 
a  critical  job  in  an  essential  indus¬ 
try; 

*  Retention  in  his  job  outweighs 
the  need  of  the  Armed  Forces  for 
his  immediate  services;  and 

*  His  mobilization  would  cause 
a  material  loss  to  the  defense  effort. 

Key  Position 

A  reservist  will  be  given  a  delay 
as  a  key-worker  if: 

*  His  job  is  listed  as  essential 
*to  the  national  defense  effort  or  he 
is  employed  in  a  governmental  ac¬ 
tivity  related  to  defense; 

*  His  mobilizatiort  would  cause 
a  material  loss  to  the  civilian  ef¬ 
fort; 

*  Retention  in  his  civilian  job 
outweighs  the  need  of  the  military 
for  his  immediate  services;  and 

*  He  occupies  a  position  at  man¬ 
agerial  level  and  directs  or  controls 
the  major  part  of  an  organization. 

A  ppr  entices 

A  reservist  engaged  in  apprentice 
training  will  be  given  a  delay  if: 

*  The  job  he  is  preparing  for  is 
listed  as  a  critical  job  in  an  essen¬ 
tial  industry; 

*  He  has  completed  at  least 
2,000  hours  of  such  apprentice 
training; 

(Continued  on  page  78) 
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Ermed  eor«> 


THE 

Electronics  Industry 

FOR  THE  ARMY,  NAVY, 

AIR  FORCE  AND  SIGNAL  CORPS 

Cargo  Packers  engineers  are  experts  in  meeting  the  needs  of 
the  military.  Years  of  experience  in  protecting  delicate  photo¬ 
graphic,  electronic  and  aircraft  equipment  for  world  wide 
distribution  assures  complete  protection  under  all  conditions 
encountered  in  transit  and  storage  anywhere.  Cargo  Packers 
packaging  engineers  have  the  ability,  method  and  equipment 
to  safeguard  the  most  delicate  apparatus  against  shock,  vibra¬ 
tion.  humidity  and  temperature. 


5— 


Individually  engineered,  climate-proof  packaging 
for  the  Armed  Forces  and  industrial  ordnance. 

CARGO  PACKERS 

INCORPORATED 

General  offices  and  Main  Plant:  73  Rutledge  St.,  Brooklyn  1 1,  N.  Y. 
Serving  the  Manhattan  Area:  315  West  1 3th  St.,  New  York  14,  N.  Y. 


NEW  MILITARY  PACKAGING  BROCHURE  ^ 

Call  or  writ*  for  fully  illustrotod  litorotur*  with  comploto  doto 
on  tho  modern  Corgo  Packers  plont  newly  designed  and  built 
for  protective  pockoglng  exclusively. 


WATERMAN  PRODUCTS 
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*  His  program  must  offer  train¬ 
ing  in  an  occupation  which: 

A.  Is  customarily  learned  in 
practical  on-the-job  training; 

B.  Requires  4,000  or  more  hours 
of  work  experience; 

C.  Is  well  known  in  industry; 

D.  Requires  at  least  144  hours 
of  theoretical  or  technical  instruc¬ 
tion  for  each  year  of  the  course; 

E.  Must  not  be  merely  a  part  of 
an  occupation  normally  learned 
through  apprenticeship;  and 

F.  Must  develop  the  man’s  skill 
so  that  he  may  use  it  throughout 
industry  rather  than  have  it  re¬ 
stricted  to  use  by  one  employer. 
There  are  some  other  factors.  Such 

a  program  must  be  sponsored  and 
well-organized,  actually  have  been 
operating  for  more  than  a  year,  and 
the  reservist-apprentice  must  get  a 
statement  from  his  employer  that  the 
apprentice  program  in  which  he  is 
enrolled  meets  the  standards  set  forth 
above. 

Also,  a  reservist  who  completes  his 
period  of  apprentice  training  csqmot 
transfer  immediately  to  a  job  in  criti¬ 
cal  industry  and  receive  a  further  de¬ 
lay  from  mobilization.  He  must  first 
complete  a  tour  of  active  duty  with 
his  military  component.  This  pro¬ 
vision  may  be  waived  in  exceptional 
cases. 

These  same  regulations  provide  for 
other  delay  criteria.  High  school  and 
college  students  may  be  entitled  to 
such  delays.  The  criteria  governing 
the  granting  of  such  delays  are  very 
sinjilar  to  the  criteria  presently  in 
use  by  the  Selective  Service  System. 
In  addition  to  the  consideration  given 
students,  certain  government  officials 
can  be  granted  a  delay ;  so  can  a  man 
whose  importance  to  the  community 
welfare  overshadows  the  needs  of  the 
military.  Again,  these  j’easons  for 
delay  will  closely  parallel  the  regula¬ 
tions  of  Selective  Service. 

In  summary,  the  employer  of  today 
is  faced  with  a  handicap  when  he 
goes  shopping  on  the  manpower  mar¬ 
ket.  However,  by  conscientiously  en¬ 
couraging  his  reservist-employers  to 
lessen  their  liability  to  mobilization 
he  may  avoid  disruption  of  his  pro¬ 
ductive  capacity  during  periods  of 
partial  mobilization  and  smooth  the 
conversion  of  his  organization  to  war 
production  during  full  mobilization. 


MODEL 

S-4-A 


Size:  .  j  . 
9V$"  x  W/a  ^-x  I/Va 
31.5  Pounds'  ..  ’  ■ 


ANOTIfER  EXAMPLE  OF 


PIONEERING 


The  SAR  PULSESCOPE.  model  S-4-A,  is  the 
culminafion  of  compactness,  portability,  and  pre¬ 
cision  in  a  pulse  measuring  Instrument  for  radar, 
TV  and  all  electronic  work.  An  optional  delay  of 
0.55  microseconds  assures  entire  observation  of 
pulses.  A  pulse  rise  time  of  0.035  microseconds  is 
provided  thru  the  video  amplifier  whose  sensitivity 
is  0.5V  p  to  p/inch.  The  response  extends  beyond 
11  MC.  A  and  $  sweeps  cover  a  continuous  range 
from  1.2  to  12,000  microseconds.  A  directly  cali¬ 
brated  dial  permits  R  sweep  delay  readings  of  3 
to  10,000  microseconds  in  three  ranges.  In  addi¬ 


tion,  R  sweeps  are  continuously  variable  from 
2.4  to  24  microseconds;  further  expanding  the 
oscilloscope's  usefulness.  Built-in  crystal  markers 
'of  10  or  50  microseconds  make  its  time  measur¬ 
ing  capabilities  complete.  The  SAR  PULSESCOPE 
can  be  supplied  directly  calibrated  in  yards  for 
radar  type  measurements.  Operation  from  50  to 
1000  c.p.s.  at  115  volts  widens  the  field  application 
of  the  unit.  Countless  other  outstanding  features 
of  the  SAR  PULSESCOPE  round  out  its  distin¬ 
guished  performance. 
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PRODUCTS  OF  THE  INDUSTRIAL  DEPARTMENT  OF 


AUTOMATIC  <^>  ELECTRIC 


CHICAGO 


odvanced 

features 


Take  a 
Critical  Look 


Inside... 


no  backstop 
to  wear 


armature 
“sag  off“ 
eliminated 

pin-type 

armature 

bearings 


wear-resisting 

buffers 


This  Class  Relay  meets  stresses  at  critical  areas 
.  . .  the  stresses  and  strains  of  hundreds  of  millions  of 
operations  .  .  .  with  advanced  features  that  are 
standard  equipment. 

The  conventional  backstop  has  been  eliminated. 

Working  tips  of  the  armature  arms  rest  against 
non-magnetic  discs,  spot-welded  on  the  heelpiece  at 
points  of  contact  with  the  armature,  to  prevent  magnetic 
“freezing”.  There  is  one  less  part  subject  to  breakage, 
wear  and  need  for  readjustment. 

Armature  arms  are  extra-thick,  designed  to  handle  any 
spring  load,  even  under  constant,  heavy  use.  There  is 
no  “sagging  off”  or  any  other  such  loss  of  stroke. 

The  bearing  pin  is  fixed  to  the  armature,  and  turns  in  a  yoke 
with  a  large  bearing  surface,  packed  with  solid,  long-lasting, 
lubricant.  A  wear-resisting  plate  gives  the  bearing  pin 
a  full-length  bearing  surface.  The  bearings  last  and  last 
and  last!  The  air-line  remains  clearly  visible,  can 
be  checked  easily. 

Dome-shape  buffer  design  eliminates  “wearing-in”, 
distributes  spring  pressure  evenly,  reduces  wear  and 
contour  changes.  Buffer  material  wears  like  iron ! 

For  exceptional  sensitivity,  performance  and  durability,, 
specify  this  member  of  the  Automatic  Electric  relay 
family.  Complete  data  is  yours  for  the  asking.  Write: 
Automatic  Electric  Sales  Corporation,  1033  W.  Van  Buren 
St.,  Chicago  7,  Illinois.  In  Canada:  Automatic  Electric 
Sales  (Canada)  Ltd.,  Toronto.  Offices  in  principal  cities. 


Six  different  types  of  Class  “B”  Relays  are  available  to 
meet  your  needs.  BQA — quick-acting,  DC ;  BSO — 
slow-operating,  DC;  BSA — slow-acting,  DC;  BSR — 
slow-releasing,  DC;  BFA — quick-acting,  AC;  and 
BMS — quick-acting,  AC  or  DC  snap-acting  contacts. 

Armatures — Series  BQA  and  BSO  have  long-lever  (2  to 
1  ratio)  armatures.  Others  have  short-lever  (1  to  1 
ratio)  armatures. 

Contacts — Normally  twin.  Load  carrying  capacity^ 

150  watts  (maximum  3  amps.). 

Contact  spring  capacity — Series  BQA,  BSO  and  BFA, 

13  springs  per  pile-up.  Series  BSR  and  BSA,  6  or  more 
springs  per  pile-up.  Series  BMS,  1  or  2  snap-action  switches. 

Dimensions — Series  BQA,  BSO,  BSA,  BSR,  and  BFA — 
over-all  length,  4%2";  width,  l^e"  to  2^/4"  (depending 
upon  number  of  springs) ;  height,  1142".  Series  BMS-— 
over-all  length,  4%2",  width,  12%2",  height,  2%2". 

for  more  detailed  information^  ask  for  Circular  180h 


class  “B“ 
specifi¬ 
cations 


an  Automatic  Electric  class  "B”  relay 
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$1.50 

Membership  Certificate 
Ideal  for  Home  or  Office 


AFCA  Official  Medal 
(A.R.  600-70,  8c  33e) 
Bronze:  $3.00  Silver:  $4.00 
Gold:  $5.00 


Lapel  Button 
For  Civilian  Dress 
Bronze:  $1.50  Sterling:  $2.50 
Gold:  $5.00 
(Prices  include  tax) 


3"  Dia.  Decalcomania 
Can  be  transferred  to  glass  or 
any  smooth  solid  surface 

4  for  $1.00 

Illustrations  are  not  drawn  to  scale. 

All  Insignia  may  be 
ordered  from: 

AFCA  Service  Dept. 

1624  Eye  Street,  NW 
Washington  6,  D.  C. 
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ARMED  FORCES  COMMUNICATIONS  ASSOCIATION 
1624  Eye  Street,  N.  W.  Washington  6,  D.  C. 

NAME:  . . . . . . . . . . . 

(Last  Name)  (First  Name)  (Middle  Name  or  Initial) 

ADDRESS: 

Business:  . . . . . 


(Middle  Name  or  Initial) 


Home:  _ _ _ _ 

Business  Affiliation 

or  Employer:  . . . . Position. 


Military  Service:  (if  any)  Active  □  Retired  □  —  Reserve  F]  —  A.U.S.  □ 
Component:  Army  □  —  Navy  □  —  Air  Force  □  —  Marines  —  Civilian  □ 

Coast  Guard  □  —  National  Guard  □  —  Merchant  Marine  □ 

Branch:  . Rank  or  Grade: _ _ 

Type  of  Membership  desired:  Full — $5.00  Q  Student — $2.00  □  Life — $100.00  □ 

1^  am  citizen  of  the  U.S.A..  Enclosed  find  $ .  for  annual  dues  for  AFCA  mem¬ 

bership,  which  includes  subscription  to  the  bi-monthly  magazine  SIGNAL. 

DATE:  . . . . .  SIGNATURE: . . . . . 
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Everybody  but  the  kitten 


has  a  front -ro7v  seat 


About  tfie  only  vantage  point  from  which  you 
won’t  view  television  in  perfect  comfort  is  on  top 
of,  or  in  back  of,  your  receiver.  Pros  iclecl,  of  course, 
that  it’s  '7A/;/o;v/w/c  Vision"  you’re  watching. 

I’eles  ision  manufacture,  the  past  few  years,  has 
been  so  invoKed  in  the  battle  of  the  tubes,  knobs 
and  gadgets  that  some  engineers  have  forgotten 
the  basic  objective — to  provide  the  best  possible 
viewing  comfort  and  clarity  to  the-  greatest  tintn- 
her  of  people.. 

S  t  ro m  be  rg- (Ja  r  1  so n — which,  i  n c  i tl e  n  t a  1 1  y ,  makes 
rV  receivers  which  excel  in  any  feature— ^studied 

There  is  nothing  finer  than  a 


this  common  problem  of  the  range  ol  \iewing. 

And  here  is  the  simple,  but  superbly  satisfying 
answer  we  found.  Instead  ot  recessing  the  picture 
tube  some  distance  behind  the  traditional  "safety 
glass,’’  we  employ  a  cylindrical  tube  sn//f^  nt^ninst 
a  curved  safety  glass.  T  hat’s  all  there’s  to  it — but 
the  result  is  to  pros  ide  a  crystal-clear,  undistorted 
{'>icture  for  at  least  twice  as  many  vieweis. 

d'his  exclusi\e  feature  is  called  " Panoramic 
\’ision"  and  it’s  an  example  of  the  imaginative 
engineering  which  has  distinguished  all  products 
of  this  company  for  more  than  half  a  century. 


liochester  New  York 


STROMBERG  CARLSON 
ALSO' LEADS  IN: 


Telephones  anl 
Central  OOice 


High  Fidelity 
Radios  and 


III  <  'll  inii/ii :  Sfi'iiiiib'  m  -  ( 'a  ri  so  u  ( 


XY  Dial  Equipment  Radio  Phonopraphs 

.  /ytO  ,  'I'lirilllfll 


fle^'tronic  Carillons 
OfOce  Intercom  for  Churches  and  Sound  and  Public 

Equipment  Public  Buildings  Address  Systems 
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COIIMUNICATIONS  &  ELECTRONICS  BRANCH 
AF  1799  LO  -Ol-bOu-  LIBiL  HY 

MAXWELL  AFB.  ALA* 


High  on  a  plateau  in  New  Mexico,  this  guard  is 
helping  screen  the  activities  of  the  defense-minded 
Sandia  Corporation. 


Sandia,  a  non-profit  organization  formed  by  Western 
Electric  at  the  request  of  the  Atomic  Energy 
Commission,  “bridges  the  gap  between  laboratory 
development  and  the  manufacturing  operations 
of  atomic  weapons.”* 


Together  with  the  research  and  development 
facilities  of  the  Bell  Laboratories,  Western  Electric 
has  been  proud  to  answer  this  call  to  duty.  We’re 
proud,  as  well,  of  our  “other  job”-— 
manufacturing  quality  Bell  System  telephone 
equipment  that  helps  make  the  nation’s  telephone 
service  the  best  in  the  world. 
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